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SUMMARY 
The general purposes of this study were to investigate the 
process of planning clinical facilities for medical education through 
the systems approach, and to investigate the applicability of manage­
ment science principles, approaches, and techniques in this process. 
The following specific objectives were established: 
1. The development of a description and conceptualization of 
the process of planning for clinical facilities for medical education. 
2. An investigation of the applicability and practicability 
of management science principles and techniques through an analysis of 
the planning decision process, and the development of examples of the 
application of management science techniques. 
3. The identification of promising and important areas of the 
planning process which require further research and development regard­
ing the application of management science. 
This investigation was aimed at the process of planning for 
clinical facilities within the framework of a health-education institu­
tion, e.g., a medical college. It was directed primarily toward those 
planning decisions and problems which have more or less direct implica­
tions for certain major managerial and operational features of facility 
plans and designs, such as quantities of facilities and operational 
designs. 
The process of planning for clinical education facilities was 
investigated firsthand by participating in planning for a new clinical 
services building at the Medical College of Georgia in Augusta. Obser­
vations of the project at the Medical College of Georgia were augmented 
by accounts of other planning for similar projects reported in the 
literature and by discussions with professional people working in this 
field. Another primary source of information and insights was corporate 
and managerial planning literature. An attempt was made to select por­
tions of the findings from this field of planning which seemed general 
i n n a t u r e a n d w h i c h w e r e relevant a n d a p p l i c a b l e t o the p l a n n i n g p r o c e s s 
under study. 
Based upon the information obtained from the sources described 
above, the process of planning for clinical education facilities and 
the managerial environment in which it is performed were conceptualized 
and described. This step was performed in a manner which identified 
the major elements of planning and their interactions, and which indi­
cated the major characteristics of the planning process with emphasis 
upon those relevant to the potential application of management science. 
Using the conceptual description as a base, the potential appli­
cability and practicability of management science principles and tech­
niques were reviewed. This review includes a discussion of such things 
as the nature of the decisions involved, timing requirements, avail­
ability of data, and managerial acceptance. Several critical factors 
which affect the practicability of the use of management science in 
this.process were described, and the most promising forms of management 
science contribution to this process were identified and discussed. 
Illustrative examples were developed. 
Finally, all of the above surveys, descriptions, and analyses 
were used to identify promising and important areas of this planning 
process which require further research and development regarding the 





The general purposes of this study are to investigate the 
process of planning clinical facilities for medical education through 
the systems approach, and to investigate the applicability of manage­
ment science principles, approaches, and techniques in this process. 
As used herein, the term "systems approach" means an approach which 
involves identifying and describing each stage (component) of a process 
(system) and determining the relationships among the stages, including 
the inputs and outputs for each stage, so that the functioning of the 
total process (system) relative to its environment can be understood. 
The term "management science".refers to the body of scientifically 
verifiable knowledge related to management, and to the application of 
scientific techniques and approaches in the study of managerial deci­
sion situations, the execution of the managerial function, and the 
solution of managerial problems. In this study special emphasis is 
placed upon modern industrial engineering and operations research as 
representing the field of management science. 
The author's interest in this subject stemmed initially from 
involvement in an actual facilities planning project at the Medical 
College of Georgia in Augusta, Georgia. Experience in this project 
revealed a need and significant potential for the application of 
2 
management science in the planning process, but it also made clear the 
many difficulties and complexities involved in bringing these princi­
ples, approaches, and techniques to bear in such a dynamic, loosely 
structured, and poorly understood process. Furthermore, a review of 
the literature revealed that the planning of clinical facilities for 
medical education to date has been essentially devoid of the use of 
management science except for certain limited operational aspects of 
facilities design. The conventional planning approaches involve 
primarily intuition, judgment, rules of thumb, and trials and errors in 
planning at other locations, combined with architectural practice in­
volving an artful blending of creativity and standard solutions. 
Interest in this general subject was further strengthened by 
the apparent strong need for management scientists to devote more 
attention to the application of their discipline in various fields of 
planning. It has been pointed out that management science has not 
begun to meet the challenge of planning and the development of planning 
models. Its achievements are primarily in the areas of policy and con­
trol involving short-range and repetitive operations.1 These points 
are further emphasized by the following: 
It turns out that what management needs in planning models has 
little counterpart in what has been delivered. With a few notable 
exceptions, planning relates to a class of models that is least 
familiar in practice to management scientists. Of course, through 
one ploy or another, almost any existing management science model 
could be shown to embody vital elements of the planning function. 
Starr, Martin K., "Planning Models," Management Science3 Vol. 
13, No. 4, Dec. 1966, pp. B115-B141. 
3 
. . . No matter how you view it, the need for planning models 
is far more striking than their degree of development. They 
are in an incipient stage and there should be no wish to mask 
that fact. 
Part of the explanation for this state of affairs rests with 
management scientists and their lack of involvement in planning 
for the enterprise. Management has also played its part by 
resisting the incursion of scientific method into the inner 
sanctum of the upper-management planning function. Yet there is 
general concurrence about the importance of the planning function, 
and a growing opinion that any change in the roles and relation­
ships just described must be motivated by increased mutual under­
standing.2 
The economic importance of the planning problem is reflected in 
projections of the increasing need for clinical facilities for medical 
education. The recent "Report on the National Advisory Commission on 
3 
Health Manpower" projected a growing shortage of health manpower in 
the United States, indicating a need for substantial increases in 
clinical-teaching facilities. As an example of this need, it was 
estimated that the number of students in entering classes in medical 
schools would have to increase by approximately two-fold by 1975 "if 
the present inadequate ratio of medical school spaces to bachelor 
degrees is to be maintained." Another publication entitled "Develop-
5 
ing Medical Schools: An Interim Report" indicates that nine new 
medical schools are expected to be established between 1968 and 1971, Ibid., pp. B116-7. 
3 
"Report of the National Advisory Commission on Health Man­
power," Vol. 1, U.S. Government Printing Office, November 1967, 93 pp. 
^Ibid.3 p. 17. 
5 
Smythe, Cheves McC., "Developing Medical Schools: An Interim 
Report," The Journal of Medical Education, Vol. 42, No. 11, November 
1967, pp. 991-1004. 
4 
but even this rate of increase is not adequate to meet the demand for 
this kind of health manpower. Estimates' on capital construction costs 
for clinical facilities for developing medical schools have ranged from 
$155,000 to $368,000 per entering medical student, indicating the very-
high cost of this type of construction. 
Objectives 
The following specific objectives were established as the primary 
elements in pursuing the general purpose of the present investigation: 
1. The development of a description and conceptualization of 
the process of planning for clinical facilities for medical education. 
2. An investigation of the applicability and practicability of 
management science principles and techniques through an analysis of the 
planning decision process, and the development of examples of the ap­
plication of management science techniques. 
3. The identification of promising and important areas of the 
planning process which require further research and development regard­
ing the application of management science. 
Scope and Limitations 
This investigation is aimed at the process of planning for 
clinical facilities within the framework of a health-education institu­
tion, e.g., a medical college. Therefore, one of the major premises of 
this work is that one needs a comprehensive understanding of the mana­
gerial environment and of the modus operandi of the institution in order 
to evaluate the applicability of management science. Further, plans 
for clinical facilities must be based upon relatively comprehensive and 
5 
we11-developed managerial and educational program plans„ 
It is assumed at the outset of this investigation that the nature 
and requirements of the planning process under study have much in common 
with, and are similar in many basic structural ways to, other fields of 
planning, such as corporate and business managerial planning. In the 
absence of adequate literature regarding the particular process being 
studied, insights and principles are sought in the literature of these 
other fields of planning. 
This study is directed primarily toward those planning decisions 
and problems which have more or less direct implications for certain 
major managerial and operational features of facility plans and designs, 
such as quantities of facilities and operational designs. Other major 
aspects of the planning and design process, such as those involving 
esthetics, building structure, and the detailed design of individual 
areas, will not be discussed, 
Structure of the Investigation 
The process of planning for clinical-teaching facilities was 
investigated firsthand by participating in planning for a new clinical 
services building at the Medical College of Georgia in Augusta. Although 
this project is not yet complete, and even though it has encountered many 
delays, setbacks, and changes during the period of this study, it has 
revealed much about the nature and characteristics of this type of plan­
ning process which is relevant to the subject of this study. 
Observations of the project at the Medical College of Georgia 
were augmented by accounts of other planning for similar projects 
6 
reported in the literature and by discussions with professional people 
working in this field. Another primary source of information and in­
sight was corporate and managerial planning literature. An attempt was 
made to select portions of the findings from this field of planning 
which seemed general in nature and which were relevant and applicable 
to the planning process under study. 
Based upon the information obtained from the sources cited above, 
the process of planning for clinical education facilities and the mana­
gerial environment in which it is performed were conceptualized and 
d e s c r i b e d . T h i s s t e p was p e r f o r m e d in a manner which i d e n t i f i e d t h e 
major planning decisions and indicated the major characteristics of the 
planning process relevant to the potential application of management 
s cience. 
Using the conceptual description as abase, the potential 
applicability and practicability of management science principles and 
techniques are reviewed. This review includes a discussion of such 
factors as the nature of the decisions involved, timing requirements, 
availability of data, and managerial acceptance. Several examples are 
constructed to illustrate the potential application of management 
science techniques to various decisions involved in the planning 
process„ 
Finally, all of the-above surveys, descriptions", and analyses 
are-used to identify promising and important areas of this planning 
process which require further research and development regarding the 
application"of management science. 
7 
It will be noted that the investigation reported herein is not 
experimental research and is not a classical application of the scien­
tific method. It is essentially based upon the exploration of a new 
field of application using the methods of survey, observation, descrip­
tion, and intellectual inquiry. Hopefully, this dissertation estab­
lishes a clarification or arguable view regarding the application of 
management science in planning for clinical facilities within an aca­
demic institution through a systematic discussion of this subject pre­
sented in essay form. 
This type of investigation seems to be justified and appears to 
be the most needed type for the general subject area under consideration. 
With the present state of knowledge in this field, there is no appreci­
able base of available research or relevant theories. There is a need 
for enough insight and understanding to form hypotheses for the more 
specialized and scientifically structured forms of research. At this 
time, the priority should be on realism rather than on formalism. This 
view seems to be supported by writers on similar subjects in the fields 
of management science and planning.^ 
Results 
As indicated above, the results of this investigation are a 
description and analysis of the planning process and its managerial 
^For example, see: 
Ansoff, H. Igor, and Richard C. Brandenburg, "A Program of Research 
in Business Planning," Management Science, Vol. 13, No. 6, February 
1967, pp. B219-B239. 
Drucker, Peter F., "Long-Range Planning: Challenge to Management 
Science," Management Science, Vol, 5, No. 3, April 1959:, pp. 238-249. 
8 
environment; a review of the applicability and practicability of man­
agement science principles and techniques, including several examples; 
and the identification of areas for further investigation. These results 
should provide a significant contribution to the knowledge and under­
standing required for improved practice and research by indistrial and 
systems engineers in this and closely related fields. 
9 
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CHAPTER II 
LITERATURE SURVEY: CLINICAL FACILITIES PLANNING 
A survey of the literature in this field indicates that there was 
very little interest, in the study and improvement of the planning of 
hospital facilities prior to the mid-1940's ."̂  Beginning in the mid-
1940's the Division of Hospital Facilities of the Public Health Service 
began to promote studies related to hospital design. These studies 
have dealt primarily with planning the floor space, facilities , and 
2 
layouts for specific elements of the hospital. Most of these studies 
are based upon an accumulation of expert judgment and experience rather 
than research or analytical investigation. During recent years articles 
on hospital planning and construction have begun to appear more frequently 
in hospital literature. While most of these articles also have dealt 
This is confirmed by Cunningham, Robert M., Jr., "Introduction— 
Design and Construction of General Hospital," (Reprint, of a series of 
articles which appeared in The Modem Hospital under the title, "The 
Functional Basis of Hospital Planning," beginning with the March 1947 
issue), p. 3. 
2 
For example, see "Elements of the General Hospital," Hosp%tals, 
May 1946; "The Functional Basis of Hospital Planning," The Modern 
Hospital, March 1947; "Elements of the General Hospital," Hospitals, 
April 19 52; H aide man, Jack C , "How to Plan Care Units for Patients 
and Staff," The Modern Hospital, October 1962, Vol. 99, No. 4, pp. 100-
10 8; 146-160; "Planning the Patient Care Unit in the General Hospital," 
Public Health Service Publication No. 930-D-l, June 1962, 40 pp.; 
"General Standards of Construction and Equipment—General Hospitals ," 
Public Health Service Publication, 1962; "Elements of Progressive 
Patient Care," Public Health Service Publication No. 9 30-C-l, September 
1962, 65 pp. 
3 ^ 
For example, see the annual Planning and Construction issue of 
Hospitals. 
11 
with experiences regarding the facilities and layout of specific areas 
within the hospital, some in more recent years have discussed certain 
"systems" within the hospital, e . g . , distribution systems, communication 
4 
systems, and computer systems. 
The passage of the Hospital Survey and Construction Act (Hill-
Burton Program) in 1946 has significantly affected the field of hospital 
planning and design. In order to qualify for financial support for con­
struction of new facilities or modernization of old facilities under 
this program the plans must conform with certain standards regarding 
f l o o r s p a c e a l l o c a t i o n , n u m b e r o f b e d s p e r r o o m , n u r s i n g u n i t s i z e s , 
. 5 etc. 
One of the first studies of hospital planning and design which 
attempted to analyze the relationships among the various elements of the 
hospital as well as the elements themselves was conducted by Nuffield 
Provincial Hospital Trust in England in the mid-1950's. It was an 
experimental study of the internal functions of the hospital. This work 
represented a significant advance in the field and has become a s.tandard 
4 
For example, see Wertz, Frederick E., "Electronic Data Proces­
sing for Hospitals--current practices and future needs," Hospitals, 
J.A.H.A. Vol. 36, May 1, 1962; Barker, Kenneth N., "Experimental Dis­
tribution Systems Offers Total Drug Control," Hospitals, J.A.H.A., Vol. 
39, No. 18, September 16, 1965, pp. 142, 145-6, 148, 150-2, and 155; 
Letourneau, Charles U., M.D., "Automated Transportation of Hospital 
Materials," Hospital Management, July 1967, pp. 40-41. 
5 
"Public Health.Service Regulations--Part 53; Pertaining to the 
Construction and Modernization of Hospital and Medical Facilities," 
Public Health Service Publication, 1964, 22 pp. and "Facts about the 
Hill-Burton Program," Public Health Service Publication, 1964, 6 pp. 
Studies in the Functions and Design of Hospitals, Nuffield Pro­
vincial Hospital Trust, Oxford University Press, London 1955. 
12 
reference. Other work in hospital planning up to this time had been 
7 
concerned only with special and limited problems m hospital planning. 
Numerous articles and books by hospital planners, including 
administrators and architects, regarding special aspects of planning 
g 
and designing general hospitals have been published in recent years. 
These publications contain facts, descriptions, and discussion related 
primarily to functional, operational, and technical considerations in 
hospital planning and operation of hospitals. They do not represent or 
describe a methodology for planning, nor do they discuss possible tech­
niques for planning such as those of management science. In general 
they provide information from the current body of knowledge relative to 
the functional aspects of hospital facilities which should be helpful 
in making many of the detailed estimates, judgments, and decisions 
required in facilities planning and design. 
A review of the proceedings of a recent institute on hospital 
9 
planning conducted by The American Association of Hospital Consultants 
Davies, R. Llewelyn and John Weeks, "Progress in Planning Hos­
pitals," The Journal of the Royal Institute of British Architects, Vol. 
66, No. 3, January 1959, pp. 79-92. 
8 
For example, see: Rosenfield, Isadore, Hospitals: Integrated 
Design, Reinhold Publishing Corporation, New York, 1955, 308 pp.; 
Wheeler, E. Todd, Hospital Design and Function, McGraw-Hill Book 
Company, New York, 1964, 296 pp.; Hudenburg, Roy, Planning the Community 
Hospital, McGraw-Hill Book Company, New York, 1967, 438 pp., and Mills, 
Alden B. (ed.), Functional Planning of General Hospitals (by The Amer­
ican Association of Hospital Consultants), McGraw-Hill Book Company, 
New York, 19 69, 353 pp. 
9 . . 
Proceedings of the Hospital Trustees and Administrators Insti­
tute on Hospital Planning, January 10-12, 196 8, Atlanta, Georgia, con­
ducted by the American Association of Hospital Consultants. 
13 
reflects a similar absence of the approach suggested in the present 
investigation, i.e., the systems approach and the use of the techniques 
of management science. 
A few attempts have been made to develop analytical and quanti­
tative techniques for use in hospital planning. Pelletier and Thomp­
son"'"0 developed a method of evaluating the efficiency of various 
nursing-unit designs by using a measure of the traffic between certain 
points. Freeman"'""'" attempted to extend this method by including per-
12 
sonnel costs and construction costs. Delon and Smalley incorporated 
Freeman's work into a more comprehensive methodology for the generation 
and evaluation of designs for the entire hospital. This methodology 
uses computerized facility-layout techniques for generating and evalu­
ating general hospital layouts relative to qualitative considerations 
and constraints, as well as quantitative traffic cost data. Several 
other analytical studies and advances related to particular aspects of 
13 
the design problem have also been reported during recent years. 
1 0Pelletier, Robert J. and John D. Thompson, "Yale Index Measures 
Design Efficiency," The Modem Hospital, November 1960 , Vol. 95, No. 5, 
pp. 73-77. 
"'""'"Freeman, John R. , Quantitative Criteria for Hospital Inpatient 
Nursing Unit Design (Ph.D. Dissertation), Georgia Institute of Tech­
nology, December 1967, 151 pp. 
12 
Delon, Gerald L. and Harold E. Smalley, Quantitative Methods 
for Evaluating Hospital Designs (PHS Research Grant No. -HM 00529, 
Final Report), Program Bulletin No. 5, Program in Hospital and Medical 
Systems, Georgia Institute of Technology, Atlanta, Georgia, August 
1969 , 239 pp. 
13 
For example, see Dudek, Richard A., "Proximity Relationships 
for a New Hospital" (A Case Study), Hospital Industrial Engineering 
(Harold E. Smalley and John R. Freeman, Authors), Reinhold Publishing 
14 
In the early 1960's a study related to the design of general 
hospitals was supported by the U. S. Public Health Service and jointly 
sponsored by the American Hospital Association and the American Insti­
tute of Architects. One report resulting from this study furnishes 
data from 70 hospitals and a methodology for estimating space needs 
14 
and cost for the construction of general hospitals. A second report 
describes a study of interdepartmental traffic, and the use of traffic 
15 
data in a computerized method for evaluating alternative designs. 
It appears that the only publication devoted primarily to the 
p r o c e s s o f p l a n n i n g h o s p i t a l f a c i l i t i e s i s t h e Manual of Hospital 
16 
Planning Procedures. This manual contains a general discussion of 
planning procedures and identifies some of the major steps involved as 
well as the primary participants in each step, based upon traditional 
practice in hospital facilities planning. With regard to the objectives 
of the investigation described herein, it does not cover medical educa­
tion considerations, it does not involve the use of quantitative methods 
and the principles of management science, and it does not cover 
Corporation, New York, 19 66; and Steiner, Mathew W., and Leon C. Pullen, 
"Do Automatic Materials Distribution Systems Really Save Money?", Hos­
pitals, J.A.H.A., Vol. 43, No. 3, February 1, 1969, pp. 75-78. 
14 
Souder, James J., "Estimating Space Needs and Costs in General 
Hospital Construction," American Hospital Association, Chicago, 196 3, 
32 pp. 
15 
Souder, James J., et al., "Planning for Hospitals: A Systems 
Approach Using Computer-Aided Techniques," American Hospital Associa­
tion, Chicago 1964, 167 pp. 
16 
Manual of Hospital Planning Procedures , American Hospital 
Association, 1966, 72 pp. 
15 
some of the important areas of facilities planning and design to which 
management science might be applied, such as incremental construction 
and other matters of economics. 
Papers presented at the National Academy of Engineering's Con-
17 
ference on Cost of Health Care Facilities described the need for 
research and study in hospital planning. This need spans the entire 
process from the determination of facility needs through contracting 
and construction. 
The standard reference regarding planning clinical facilities 
for medical education seems to be Medical Education Facilities—Plan-
18 
ning Considerations and Architectural Guide. This book is based 
upon visits to nine teaching hospitals and a review of the literature 
and many plans. Its contents represent a committee consensus regarding 
the essentials of a good medical school facility. It presents rather 
detailed data as a guide for identifying and estimating certain facility 
requirements within the general framework of a specified level of ac­
tivity and staffing. 
Very few other publications relating studies and experiences in 
planning clinical facilities for medical education have appeared in the 
literature. Two papers which do report such an experience were pre­
sented at the International Congress of Teaching Hospitals , one in 
17 
"Chairman's Report—Panel on Construction Cost of Hospitals," 
National Academy of Engineering, Conference on Cost of Health Care 
Facilities, 5-6 December 1967, 16 pp. 
18 
Medical Education Facilities—Planning Considerations and 
Architectural Guide, U.S. Dept. of Health Education and Welfare, Public 
Health Service Publication No. 1180-A-lb, 185 pp. 
16 
19 20 1965 and the other in 1967. Both of these papers provided valuable 
discussion of certain concepts and aspects of design, but neither covers 
either the planning process itself or the application of quantitative 
methods. 
During recent years the literature has begun to contain discus­
sions of the complexity of medical centers and the extreme difficulty 
in planning and designing them. In 1965 the New York Academy of Sci­
ences conducted a conference entitled "Medical Schools and Teaching 
21 
Hospitals: Curriculum Programming and Planning." Several papers 
presented at this conference discussed physical programming and plan-
22 
nmg. All of these papers emphasized the complexity and importance 
of the planning process itself. This is very well summarized by the 
following paragraphs from the paper by Justar. 
I sometimes think that the architect of today's medical center 
is really not that at all, but rather a new breed of specialist— 
19 
Stephan, James W., "The Plan and Concept of the University of 
British Columbia Health Sciences Center Reflecting the Health Team 
Approach," Presented at the International Congress of Teaching Hos­
pitals, June 196 5. 
20 
Stephan, James W., "Teaching and Research Requirements m a 
Health Teaching Complex," Presented at the International Congress of 
Teaching Hospitals, August 1967. 
21 
Whipple, Harold E. (Editor), "Medical Schools and Teaching 
Hospitals: Curriculum Programming and Planning," Annals of the New 
York Academy of Science, Vol. 128, Article 2, pp. 457-720, Sept. 27, 
1965. 
22 
Ibid. For example, see "Introduction to Physical Programming 
and Planning," by Howard H. Justar; "Criteria for Planning" by Joseph 
Blumenkranz; "Teaching Facilities for Medical Education; or, Can We Have 
All this Plumbing and Architecture Too?" by Jonathan King; "Educational 
Facilities in the Hospital for Teaching," by Alan C. Green, and "Long-
Range Planning of the Medical Center," by E. Todd Wheeler. 
17 
part psychiatrist and part symphony orchestra conductor. For in 
addition to the traditional administrative and consultant 
resources of the past, he must work with special medical experts, 
and behavioral experts; with industrial engineers, cybernetic 
engineers, and operating engineers; with urban planners, space 
planners, landscape planners and interior planners—and I've 
probably left out at least a half-dozen others. 
Now this is all really very much to the good, for it is obvious 
that no one man can solve all the problems to which I have 
alluded, and many more besides. However, to make all this talent 
effective, a team effort, well directed, is an absolute necessity. 
If I suggest that the leader be an architect, it is merely for the 
sake of discussion. In any case, it is very necessary that all 
the specialists I have mentioned take part in the planning process, 
and that this planning process become total and continuous rather 
than segmental and sporadic, that it be oriented in its strategy 
to the political aspects as well as to the analytical ones, and 
that it allows for the intricate web of feedback relationships 
from a decision-making structure which is becoming even more 
complex.2 3 
Two other papers presented at the Fifteenth International Hos­
pital Congress in Chicago in 1967 discuss the importance of the proper 
24 
approach m planning a medical-teaching center. The planning process 
itself is most critical to the success of the effort. One of the most 
serious problems is the lack of valid data regarding space requirements 
and operational needs. Both papers imply a strong need for research 
and study regarding the planning process. 
In discussing organizational arrangements for planning in an 
23Tbid.J p. 631. 
24 
Blanpain, J., "Teaching and Research Requirements in a Health 
Teaching Complex," Fifteenth International Hospital Congress, Chicago, 
1967, 9 pp.; Sahl, R. J., "Analysis of the Space Requirements in 
Health Teaching Centres," Fifteenth International Hospital Congress, 
Chicago, 1967, 9 pp. 
18 
urban teaching medical center, Field alludes to the need for the 
systems approach. He emphasizes the importance of multidisciplinary 
representation on the planning team, and indicated the role of each type 
of staff member. The process is described in terms of objectives, 
information development, measurements, decision points, and feedback 
mechanisms. Although this publication reflects what is possibly the 
most advanced work to date regarding the planning process, it does not 
indicate the incorporation of the techniques of management science. 
The significance and the complexity of the problem of planning 
and designing clinical facilities for medical education has been in­
creasingly recognized in recent years. Also, the possibility of. using the 
analytical and quantitative techniques of management science in this 
process has become an interesting and promising subject for many people 
involved in this field. A few studies have been reported. An extensive 
planning model is being developed at the University of Toronto which will 
compute faculty and patient resources required for alternative numbers of 
2 6 
medical students and alternative curricula designs. The TRW Systems 
Group employed the systems analysis approach in evaluating alternative 
site plans for the Health Sciences Centre of the University of 
25 
Field, Hermann H., "Organizing the Planning Process," 
"Medical Schools and Teaching Hospitals: Curriculum Programming and 
Planning," Annals of the New York Academy of Science, Vol. 128, 
Article 2, Sept. 27, 1965, pp. 670-678. 
26 
The completed work of Richard Wilson and J. R. Walter of The 
Health Sciences Functional Planning Unit at the University of Toronto 
has not yet been published. 
19 
Alberta. A planning group of the Stanford University School of Med­
icine used operations research techniques in studying the design of 
2 8 
obstetrical facilities. These studies barely scratch the surface of 
the entire process of planning for clinical facilities for medical 
education. 
In general, the results of this literature survey indicate the 
need for a general investigation of the applicability of management 
science principles and techniques in planning clinical facilities for 
medical education. 
Rosenbloom, Arnold, Ph.D., "Systems Applications to Health 
Care Delivery Systems," The Recognition of Systems in Health Services, 
Proceedings of the Symposium on Health, Health Applications Section, 
Operations Research Society of America, May 14-16, 1969, Washington, 
D.C., pp. 277-291. 
2 8 
Wolfe, Harry B., Ph.D., Magdi Iskander, and Tom Raffin, "A 
Study of Obstetrical Facilities," The Recognition of Systems in Health 
Services, Proceedings of the Symposium on Health, Health Applications 
Section, Operations Research Society of America, May 14-16, 1969, 
Washington, D.C., pp. 367-392. 
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CHAPTER III 
AN EXAMINATION OF THE PROCESS 
OF PLANNING IN OTHER FIELDS 
One of the premises of this investigation is that facility plans 
should be based upon relatively comprehensive and well-developed mana­
gerial and educational program plans. This position seems entirely 
defensible since clinical facilities are expensive and relatively in­
flexible as to their function. They are designed to perform specific 
functions which are directly related to managerial and educational 
objectives and programs; therefore, managerial and educational program 
plans form the basis upon which facility plans should be developed. 
This investigation is directed toward the potential application 
of management science principles and techniques in the planning process, 
i.e., the dynamic process of making the important management decisions 
related directly to facilities"planning such as general types and 
quantities of facilities, time schedules, operational and organizational 
characteristics, and matters of economy. Although these decisions are 
only part of the process of managerial (or institutional) planning, 
they are very much dependent upon and interwoven with the entire mana­
gerial planning process. Even when no formal or recognizable mana­
gerial plan or planning scheme exists, large facilities planning 
projects raise many long-range and critical questions regarding objec­
tives, programs, organization, methods and other aspects of management 
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which must be answered in some manner in order for facilities planning 
to proceed. The issue, then, is how these questions will be answered--
by guesses and assumptions on the part of facility planners, or by 
direct and systematic consideration among the managers of the institu­
tion. The position taken in this investigation is that the latter 
method is the only rational one. 
This being the case, the application of management science to 
the facility decisions mentioned above involves the translation of 
managerial objectives and plans into "optimal" facility solutions. In 
order to be effective in this process and to evaluate the applicability 
of management science principles and techniques, the management scien­
tist needs a comprehensive understanding of the managerial environment, 
managerial methods, and the nature of the planning process. 
In the absence of adequate literature regarding the particular 
planning process being studied, this chapter undertakes an examination 
of the planning process in other fields as described in the literature 
in order to identify principles which could be relevant and applicable 
to this investigation. 
What is Planning, and Why Is it Needed 
One common listing of the functions of management consists of 
planning, operation, and control. In any such listing found in manage­
ment literature, planning is always included as a primary function of 
management. 
A dictionary definition of planning is as follows: "To form a 
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scheme or method for doing, achieving, etc." The present purpose is 
to investigate the process of planning within an organization, con­
sisting of conscious and purposeful decision making and action, and 
involving futurity. Hence, a better definition of planning is given 
by the following quotation: "Planning is thus an intellectual process, 
the conscious determination of courses of action, the basing of \deci-
2 
sions on purpose, facts, and considered estimates." 
Planning involves the setting of goals and objectives, the 
identification and development of alternative courses of action, and, 
at the appropriate time, the selection of one of the alternatives. It 
provides guidance for necessary and desirable change. It is the con­
scious and purposeful act of attempting to link present actions with 
desired future results. 
Formal planning is a relatively new management tool in the United 
3 
States. In the early states of industrial development in this country, 
planning, at least on a large scale, was somewhat contrary to the tem­
perament of the time, i.e., hearty individualism and a spirit of 
^Standard Dictionary of the English Language, International 
Edition, Funk and Wagnalls Company, 196 3. 
2 
Ewing, David W. (ed.), Long-Range Plannvng for Management, 
Harper and Row, New York, 1964, p. 22. 
3 
See Warren, E. Kirby, Proceedings of the Seventh Annual 
Symposium on Planning, College on Planning, The Institute of Management 
Sciences, May 1964; Ansoff, H. Igor and Richard C. Brandenburg, "A 
Program of Research in Business Planning," Management Science, Vol. 13, 
No. 6, February 1967, pp. B219-B239; Ewing, David W., "Corporate Plan­
ning at a Crossroads," Harvard Business Review, Vol. 45, No. 4, July-
August 1967, pp. 77-86; Galbraith, John Kenneth, The New Industrial 
State, Houghton Mifflin Company, Boston, 1967, 427 pp. 
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adventure. This began to change somewhat with expanding technology and 
increasing capital requirements. Also, the New Deal introduced a form 
of governmental planning on a national scale. But with the advent of 
the "cold war" planning acquired certain ideological overtones. Two 
primary characteristics of the communist countries were socialized 
property and -planned economies; therefore, both socialization and 
planning were held as suspect in this country. Governmental planning 
was considered as circumscribing liberty by limiting the exercise of 
choice by individuals. The people preferred to accept results of the 
unhampered operation of the free market rather than risk what they 
viewed as the evil effects of planning. 
Until recent years, planning continued to be held highly suspect 
even by business managers and was associated with the New Deal, imprac­
tical intellectuals, and "creeping socialism." The extent of change in 
this attitude and the increasing use of planning during recent years 
are indicated by a survey of the chemical industry; as recently as 1948 
almost none of the chemical companies in this country engaged in long-
5 
range planning, whereas in 1960 90 per cent did so. The widespread 
use of formal planning by most segments of our economy today is indi­
cated by publications in management literature and by special 
4 
Galbraith, John Kenneth, The New Industrial State, Houghton 
Mifflin Company, Boston, 1967, 427 pp. 
5 
Ansoff, H. Igor and Brandenburg, Richard C., "A Program of 
Research in Business Planning," Management Science, Vol. 13, No. 6, 
February 1967, pp. B219-B239. 
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publications such as those of the College on Planning of the Institute 
of Management Sciences. 
The increasing need for formal planning has been discussed by 
two leading authors in management and economics, John Kenneth Galbraith 
g 
and Peter F. Drucker, Rapidly advancing technology is one of the 
primary factors contributing to the increasing needs With the advancing 
technology comes the lengthening time span of many managerial decisions, 
i.e., the time between the Initiation and the completion of the task 
resulting from a decision, and the time span of continuing effects of 
a decision. The application of today's advanced technology In new ways 
involving new products, ventures, or directions requires relatively long 
lead times in development. 
With the extended times between the initiation and the completion 
of tasks, and with the consequent lag times of return on investments, 
more capital is required. The need for capital is further increased by 
the fact that the special tools, equipment, and plants required for 
advanced technology are usually more expensive. Also, with increasing 
technology, the large amounts of money and time are more inflexibly 
committed to the particular task decided upon. Tasks must be divided 
and subdivided so that special areas of knowledge can be applied. This 
division and specialization results in many of the productive resources 
and systems being designed for particular tasks, with a high degree of 
functional inflexibility. 
g 
Galbraith, op. cit*, and Drucker, Peter F., "Long-Range Plan­
ning—Challenge to Management Science," Management Science, Vol. 5, 
No. 3, April 1959, pp. 238-249. 
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The large commitments of time and money and the high degree of 
inflexibility bring a higher level of uncertainty and risk into the 
decision process. The decision maker must look further into the future 
and make systematic efforts to evaluate the pending decision in the 
light of these uncertainties and risks. Also required are more speci­
alized manpower and more complicated organizations, both contributing to 
a more complex economy and society. Within such an environment it is 
not as easy for a manager to make good decisions without paying specific 
attention to their futurity, and without devoting significant effort to 
determining possible courses of action, evaluating them, and selecting 
what appears to be the best course. Thus, the increasing need for 
formal planning arises. 
An example of the effects of increasing technology may be seen by 
comparing the production of the first Ford automobile in this country 
7 
with the production and introduction of Ford's Mustang. The first Ford 
car was produced in October, 1903, approximately four months after the 
company was formed; the Mustang was three and one-half years in prepara­
tion. The total authorized capital for the Ford Motor Company initially 
was $150,000; the cost of engineering, "styling," and tooling-up for 
production of the Mustang was approximately $59,000,000. The first Ford 
engines were made in an ordinary shop that was also used to make bicycles 
and steam engines; the production line for the Mustang is specialized 
with very little flexibility. With the first Fords the production time 
was short enough and the technology simple enough that the managers 
Galbraith, op. ovt.^ pp. 11-17. 7 
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could depend on reacting to problems as they arose rather than making 
special efforts to anticipate them; the same approach for the Mustang 
would probably have led to total failure. 
Another factor contributing to the increasing emphasis on plan­
ning is the development of the "science" of management, i.e., the appli­
cation of the approaches and principles of science and engineering in 
the improvement of the managerial function. When the various sub-
functions and decision processes of management are analyzed from a man­
agement science point of view, certain conditions having implications 
for planning are apparent. One such condition is that planning is 
essential to effective managerial control. How can a manager determine 
whether things are proceeding in the right direction if a desired future 
Q 
course of action has not been selected? Another condition is that un­
certainty and change are inherent in the economy and in the managerial 
process. This implies the need to recognize the implications of present 
decisions for the future, and to evaluate these decisions in the light 
of the uncertainties and possible changes of the future. Finally, the 
basic assumption of management science is that decisions can be improved 
by the conscious and systematic assessment of managerial problems. This 
is also a basic assumption of planning. 
The purpose of planning is not just to produce written reports, 
programs, and plans. There have been many cases in which the written 
reports and programs resulting from formal planning have had little or 
Q 
Ewing, David W. (ed»), Long-Range Planning for Management, 
Harper and Row, New York, 19 64, p. 34. 
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no impact on operations. The problems with which planning is concerned 
are continuous; a static plan or a comprehensive written program will 
not suffice. Any specific plan is necessarily a description of only a 
few of the many variables involved in the action. 
The purpose of planning is to influence decisions and actions. 
Therefore, planning must be people oriented. It has been said that the 
"Modification of a planning process has more fundamental and lasting 
influence on the organization than does direct modification of its out­
put."^ Thus, the planning process is more important than specific 
plans. The present chapter concentrates on a descriptive study of the 
process. 
Types of Planning 
Planning has several dimensions, variations of which produce the 
different types of planning. These dimensions include purpose, time, 
scope, approach, methodology, and type of plan to be developed. Some of 
the major types of planning will be discussed in the paragraphs to fol­
low . 
Planning may be classified as to its purpose, i.e., operational 
or strategic. Operational planning has as its purpose the development 
of specific operational methods and approaches for accomplishing a given 
objective. It does not involve the setting or changing of organizational 
goals or objectives. This type of planning usually assumes a definite 
Ewing, David W., "Corporate Planning at a Crossroads," p. 79. 
Emery j James C , "The Planning Process and Its Formalization in 
Computer Models," Information Systems Sciences 3 p. 372. 
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future, and is directed toward the accomplishment of a specified sub-
objective which is relatively definite and specific. Activity under 
this classification may range anywhere from the normal day-to-day plan­
ning which everyone must do, and which is not normally called planning, 
up to the development of a detailed scheme, including methods, staffing, 
equipment, procedures, etc. for accomplishing some specific function. 
Various types of functional and technical specialists usually play the 
major roles in these activities. Examples of operational planning in­
clude production planning, developing the schedule and details of moving 
a plant, and the layout of specific areas in facilities planning and 
design. 
Strategic planning is for the purposes of setting goals and 
objectives, anticipating the future and its implications for the organi­
zation, and selecting the general means of accomplishing these goals and 
objectives, under anticipated conditions. This type of planning demands 
an intimate knowledge and understanding of the organization, the industry 
in which it operates, its resources, its capabilities, and its limita­
tions . It also requires leadership ability to select new objectives and 
to mobilize the organization to move in new directions , which strategic 
planning always implies. Intuition, judgment, and broad managerial 
experience are invaluable. Strategic planning involves the simultaneous 
evaluation of many variables, most of which are not measurable, with 
partial information and under conditions of either risk or uncertainty. 
It is primarily an intellectual process. It does not have a scientific 
basis, although the methods of science and engineering may be helpful in 
certain phases. 
36 
Along the time scale planning may be classified as short-range 
or long-range. Short-range planning involves decisions which are to be 
implemented in the near future and for which the anticipated results are 
not necessarily long-lasting; the decisions could be altered without 
major costs or serious effects on the organization. It does not usually 
involve setting or changing organizational goals and objectives, and 
consequently tends to be operational in nature. Usually, only a few 
factors are considered variable, while all others are assumed to be 
fixed; therefore, short-range planning involves a high degree of sub-
optimization. In most cases, the planning horizon is on the order of 
11 
one year. 
Long-range planning involves a planning horizon of many years. 
Fewer factors are considered fixed, and a lesser degree of suboptimiza-
tion is involved. Because of the long time period confidence in the 
constancy of goals and objectives is usually in question; thus, long-
range planning tends to be strategic in nature. Long-range planning has 
been defined as follows: 
It is the continuous process of making present entrepreneurial 
(risk-taking) decisions systematically and with the best possible 
knowledge of their futurity, organizing systematically the efforts 
needed to carry out these decisions, and measuring the results of 
these decisions against the expectations through organized, 
systematic feed-back.12 
Three points will be taken from this definition for further discussion: 
the continuous nature of the process, the risk-taking aspect of 
1 1Moreno, Ignacio Garcia, Top Management Long-Range Planning, 
Vantage Press, New York, 1963, 300 pp. 
Drucker, op. Qit., p. 24-0. 12 
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decisions, and knowledge of the futurity of present decisions. 
Long-range planning is an integral part of the management of the 
organization. It is continuous in that risk-taking decisions to be 
evaluated in terms of their futurity are continuously made within the 
organization. Also, because of the continuously changing nature of 
organizations and their environments, objectives should be reassessed 
periodically, and information feedback from the results of previous 
decisions should be evaluated in order to measure progress toward these 
goals. The following quotation points out the importance of and the 
need for long-range planning: 
Underlying the whole concept of long-range planning are two 
simple insights. We need an integrated decision structure for 
the business as a whole. There are really no isolated decisions 
on a product, or on markets, or on people. Each major risk-
taking decision has impact throughout the whole; and no decision 
is isolated in time. 1 3 
Several different durations of time are cited in the literature 
as being the usual time span of long-range planning. One indicates that 
14-th e average span of consideration is close to ten years. Another 
indicates that the time span of long-range planning in most cases covers 
15 
at least five years and in some cases covers ten or more. It is fur­
ther pointed out that "detailed quantitative expressions of long-term 
13Ibid., 246. 
14 
Branch, Melville C., The Corporate Planning Process, American 
Management Association, New York, 1962, p. 10 5. 
Moreno, op. cit., p. 30. 15, 
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plans are commonly limited to a forecast period of four or five years, 
so far as business is concerned.""^ 
The futurity of decisions determines the appropriate planning 
17 
horizon and not vice versa. It is usually necessary to consider only 
that span of time reasonably expected to have significant implications 
for present decisions and for which projections can be made with suffi­
cient clarity and confidence to be meaningful to present planning 
activity. Both the nature of the organization and the nature of the 
decision affect the selection of a planning horizon. In some cases the 
appropriate planning horizon may be determined by the investment 
required and the projected period of time necessary to recover that 
18 
investment and the desired return from it. 
Another dimension of planning is its scope, in terms of organi­
zational levels and the number of elements of the organization's 
activity to be considered. Not all of the many activities of an organi­
zation can or should be the concern of formal planning. An important 
decision is the selection of those critical activities and variables to 
19 
be of major concern. "Even in its most detailed form, a plan 
1 to 
Perera, John, (A review of Woolwick Economic Papers—Woolwick 
Polytechnic, London, "Planning as a Tool of Management," by John 
Brodrick), The Engineering Economist, Vol. 11, No. 3, Spring, 1966. 
17 
Drucker, op. c%t. 3 p. 244. 
Moreno, op. ait., p. 30. 19 
Ewing, David W., Long-Range Planning for Management, p. 36. '• 18 
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specifies an extremely sparse set of variables out of the infinite set 
„20 
possible. 
In deciding upon the number of elements to be included, the 
planner should consider the time, cost, and uncertainty limitations of 
planning. He must try to strike an optimal balance between the costs of 
improved planning through increasing the scope versus the cost resulting 
21 
from less complete information and less realistic plans. In other 
words, he should apply the principle of diminishing returns. This point 
is alluded to in the following quotation: 
. . . entrepreneurial (planning) decisions must be fundamentally 
expedient decisions. It is not only impossible to know all the 
contingent effects of a decision, even for the shortest period 
ahead. The very attempt to know them would lead to complete 
paralysis. 2 2 
Although excessive investigation must be avoided, it is more com­
mon in planning practice to omit significant elements than to wander too 
far afield. In the early stages of planning, an extensive listing of 
possible elements to be considered should be made. From such a listing, 
a better selection of elements actually to be considered can be made 
23 
within the restrictions of time, cost, and method. 
Another measure of the scope of planning is the number of levels 
of the organization which are directly involved in the planning activity. 
20 
Emery, op. ait.y p. 371. 
21Ibid.y p. 385. 
22 
Drucker, op. a%t.s p. 246. 
Branch, op. oit.s p. 79. 
23 
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Planning is hierarchical in nature. This is exemplified by the way in 
which the "global" objectives of the organization must be factored into 
more tractable subobjectives and perhaps factored again and again until 
subobjectives appropriate and meaningful to each level of the organiza­
tion are obtained. Another indication of the hierarchical nature of 
planning is the sequential flow of decisions from top to bottom in the 
organization. Planning decisions at top levels become constraints for 
lower levels. This does not mean that planning is a unidirectional 
activity; planning decisions made at one level may depend upon informa­
tion and judgments from lower levels. However, not all levels need be 
included in all planning decisions. It is important that the planner 
decide which levels of the organization should be included in specific 
formal planning activities. The "scope of realistic planning cannot 
exceed the range of activity or consideration of the entity within which 
it is formulated, for which it is intended, and by which it is imple-
, , „25 mented." 
26 
Four other forms of planning have been identified. These are 
developmental, adaptive, allocative, and innovative planning. The 
24 
Emery, op. ovt. 3 p. 374-376. 
25 
Branch, op. evt. ̂  p. 74. 
26 
Friedman, John, "A Conceptual Model for the Analysis of Plan­
ning Behavior," Administrative Science Quarterly3 Vol. 12, No. 2, Sep­
tember 1967, pp. 225-252. In this article, planning is defined as the 
"•guidance of change within a social system." It deals with forms of 
planning directed toward change, and not with other forms such as oper­
ations research. Also specifically excluded are institutional forms of 
planning; however, the forms of planning described would seem to be 
involved in institutional planning also. 
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characteristic which distinguishes between developmental and adaptive 
planning is the relative autonomy of planning units in making decisions. 
A high degree of autonomy in setting ends and choosing means is charac­
teristic of developmental planning. Although this type involves a tech­
nical function, it is, to a considerable extent, political in nature. 
This is usually the case in the setting of objectives or desired ends. 
The relationships between the technical planners (experts) and the 
policy makers (politicians) are crucial. The role of technical planning 
may be summarized as follows: 
Technical planning, therefore, moves temporarily Into the fore­
ground whenever goals are clear, widely held, and deemed to be 
important; whenever in such a situation system performance is 
believed to depart significantly from the norm; and whenever, 
given all these conditions, expert judgement coupled with a variety 
of control mechanisms is held to be more effective than political 
manipulation. Where these conditions do not occur, planning is 
likely to be reduced to a vestigial function only. 2 7 
Adaptive planning is characterized by the dependency of planning 
decisions upon the environment and the action of groups external to the 
entity for which plans are being developed. Adaptive planning is oppor­
tunistic in nature. It tends to be more a form of programming than 
policy making, and it tends to elevate decisions upward to levels of the 
organization where developmental plans are made. 
Allocative planning is defined as the process of allocating 
resources among competing uses. An optimality criterion is the guide 
for this type of decision. Synthetic models, such as input-output 
matrices, simulation models, and econometric policy models are often 
used, The allocative planners accept the goals and priorities furnished 
Ibid., p. 2 34, 
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to them by the policy makers; they do not attempt to make such value 
judgments themselves. Allocative planners develop means for accomplish­
ing goals, work out their implications, sometimes point out inconsisten­
cies among goals, and usually establish some set of measures of the 
achievement of goals. Allocative planning is intended to be an objective 
process. 
Innovative planning is concerned with producing major changes in 
existing social systems. Major change in this context means dramatic and 
rapid change, not to be obtained by gradual and incremental changes in 
the present system. Some of its distinguishing characteristics are as 
follows: 
1. Innovating planning seeks to introduce and legitimize new 
social objectives. . . . 
2. Innovative planning is also concerned with translating 
general value propositions into new institutional arrange­
ments and concrete action programs. . . . 
3. From this it follows that innovative planners are public 
entrepreneurs who are likely to have more interest in 
mobilizing resources than in their optimal allocation among 
competing uses. . . . 
4. Innovative planners propose to guide the process of change 
and the consequent adjustments within the system through the 
feedback of information regarding the actual consequences of 
innovation, in contrast to allocative planners, whose main 
endeavor is accurately to predict the chain of consequences 
resulting from incremental policies and then to adapt these 
policies to the prospective changes. 2 8 
Innovative planning is especially prevalent in situations where rapid 
change is being attempted or is actually taking place. It is a method 
of coping with problems where progress on all fronts at once is not 
possible, where specific ends are not fixed although general ends may be 
'Ibid., pp. 244-246. 
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stable, and where change is so rapid that guidance through the use of 
target"achievement is not possible. 
Another method of classification is by the types of plans to be 
produced. Some of the major types of plans relate to objectives, poli-
29 
cies, procedures, budgets, and programs. Objectives form the targets 
of the organization, i.e., the ends toward which it strives. Policies 
are general statements or understandings which guide, support, or con­
strain the actions and decisions of members of the organization; they 
are standard solutions or patterns for certain decision and problem sit­
uations which occur repetitively. Procedures involve a detailed chrono­
logical sequence of steps indicating the manner in which a certain 
activity is to be accomplished, A budget is a plan for the allocation 
of resources stated in numerical terms and linked to expected results. 
It may indicate the allocation in terms of money, man-hours, units of 
production, etc. A program is a combination of all of the above types 
of plans. It is designed to achieve a set of objectives within certain 
policy guidelines following a particular course of action, and it indi­
cates the allocation of resources required for the task to be undertaken. 
The development of each of these types of plans requires various types 
of planning. 
Each of the above types of planning are likely to be involved in 
any large facilities planning project. The relative importance of the 
various types in any particular project is a primary factor in deter­
mining other characteristics of the planning process. Some of the other 
Ewing, David W., Long-Range Planning for Management, pp. 23-28. 
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characteristics will be discussed in the following sections of this 
chapter. 
The Nature of the Planning Process 
In the remainder of this chapter, except where otherwise stated, 
discussion will be limited to the institutional (or corporate manager­
ial) planning process„ The purpose is to analyze, through selected 
literature, the types of planning in corporations and other institutions 
which seem to be closely related to the types involved in planning 
programs and facilities for clinical education in a health education 
institution. 
As indicated earlier, planning is one of the primary functions of 
management. Institutional planning is basically a managerial process 
involving the setting of goals and objectives for the future and the 
development of means for achieving them. All managers make decisions 
which have a direct bearing on the performance of their organization in 
the future; therefore they all are involved in planning. The issue is 
whether or not they make these planning decisions systematically and 
with full consideration of their implications for the future. 
Long-range planning is the responsibility of the top executives 
of the organization. This does not mean that they develop all of the 
plans and their details. Some of the planning activity will be per­
formed by lower level managers, and there even may be a planning staff, 
The planning process, however, requires the support of top management, 
and the top executive must bear the responsibility for the final deci­
sions and their consequences. 
U5 
The basic purpose cf planning is to influence decisions and 
action so rhat objectives are achieved m the future. If this does not 
happen then planning has failed, no matter how sophisticated or impres­
sive a plan may have been developed. 
It is reported that corporate records contain many cases of writ­
ten plans or programs which had little or no impact on operations and 
performance 3 0 In order to accomplish its purpose planning must be 
"people orientedo" There must be a tie-in between planned programs and 
present operations, between procedures and people, and between planned 
goals and the proven abilities and desires of the human organization 0 3 x 
These points indicate the weaknesses of those forms of planning which 
emphasize only the predictive-economic aspects of the process. 
Formal analysis is only one of the ways in which planning can 
improve the future performance of an organization Significant successes 
have been achieved by "plarming-mlnded" groups with other approaches. 
One approach, for instance, Is the development of consensus on 
desirable corporate goals. Another Is the development of 
increased awareness of the need to use common assumptions about 
the future, so that one group or division does not take actions 
that undermine the actions of another, 5 2 
The "developmental" approach emphasizes the action and people 
33 
aspects of planning. Based upon the principle that goals should be 
30 
Ewing, David W„, "Corporate Planning at a Crossroads," p. 79. 
31Ibid., p. 86, 
32Ibid., p, 79. 
33 
Schaffer, Robert H», "Putting Action Into Planning," Harvard 
Business Review, November-December, 1967, pp, 158-160, 163-166, 
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commensurate with managerial capability, the first planning projects 
should involve goals which are short-ranged so that within a relatively 
short time managers can gain experience and confidence from success­
fully completing projects. The scope of planning project goals may then 
be expanded in relation to the growth in management's ability to handle 
them. 
Some authors contend that major planning efforts should not be 
34 
undertaken unless or until major current problems are solved. It 
seems that this position may be contradicted by some of the behavioral 
viewpoints; for example, consider the purpose and approach of innova­
tive planning. Most experts would probably agree, however, that plan­
ning must be pragmatic. The usefulness of plans can be judged only in 
35 
respect to the people and the decisions they are intended to guide. 
Formal planning is still a relatively new process in most insti­
tutions. Although a significant amount of work has been done in this 
field in recent years, and although there is general agreement on the 
major steps of the process, 
Much remains to be accomplished, however, in the development of 
a methodology of corporate planning. As yet, there are few 
established procedures and techniques.36 
Institutional planning requires the participation of many disci­
plines and the integration of the knowledge, principles, and approaches 
34 
Ewing, David W., Long-Range Rlannvng for Management; See 
"Steps in Long-Range Planning," p. 232, by Bruce Payne. 
35. 
Ibid., p. 360. 
Branch, op. oit., p. 33. 3 6 
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of many fields. The methodology and approach of no one discipline are 
adequate to the total job of planning. While the trend in our society 
is toward an increasing subdivision of knowledge and professional speci­
alization, planning requires an integrative knowledge and approach. 
A recent article entitled "A Program of Research in Business 
Planning" listed a number of unanswered questions which indicate the 
present state of the art and science of planning, as follows: 
How much planning is enough; what are the cost-benefit relation­
ships in planning; what kinds of planning are appropriate to 
different firms, to different business conditions within firms; 
how should firms organize for planning; how should planning 
practices differ among industries; how should uncertainty be 
handled? 3 7 
Although planning presupposes the use of reason, many decisions 
require a high degree of intuition and judgment because of lack of time 
or resources for thorough study, incomplete information, and the inap-
propriatness of analytical and quantitative methods. Many aspects of 
the process involve matters of human behavior and value judgments. An 
understanding of the general nature of mental-emotional processes is 
38 
essential in applying reason. 
Certain types of planning demand an extensive application of cre­
ativity and imagination. This is especially true in setting new direc­
tions for the organization and determining new means of achieving objec­
tives. It has been claimed that much of current planning activity 
is deficient in this respect: 
37 
Ansoff and Brandenburg, op. cit., p. B-219. 
Branch, op. cit., p. 89. 38 
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. . . planning has tended to become a mere administrative process 
of endless criteria, and the creative quality of the alternatives 
examined is scarcely worthy of the sterile perfection of the deci­
sion system applied. As a result, imaginative ideas entailing 
some real element of uncertainty tend to be cast aside in prefer­
ence for safe trivia. Yet, as we have seen, the profit rewards 
from endlessly doing old things more efficiently also are trivial. 3 9 
The decisions made in long-range and strategic planning affect 
all elements and activities of the organization. The explicit and 
direct evaluation of all relevant elements and activities is usually 
impossible; therefore, an important aspect of planning is the selection 
of those critical factors which will receive direct and concentrated 
consideration. 
Another important aspect of the institutional planning process 
is the handling of uncertainty. It should not be assumed that planning 
eliminates or minimizes uncertainty and risk. It does not. Hopefully 
it will lead decision makers to take the right risks through recognition 
of the nature of the risk involved in each alternative. 
History has shown that one cannot depend upon forecasting the 
future. One can only anticipate the possible futures and attempt to 
develop decisions, directions, and activities which will result in taking 
the right risks and being prepared for change as necessary. 
But there is another, and even more compelling reason why fore­
casting is not long-range planning. Forecasting attempts to 
find the most probable course of events, or at best, a range of 
probabilities. But the entrepreneurial problem is the unique 
event that will change the possibilities, for the entrepreneurial 
universe is not a physical but a value-universe. Indeed the cen­
tral entrepreneurial contribution and the one which alone is 
Ewing, David W., Long-Range Planning for Management, See 
"Focus on Profit Opportunities, Not Efficiencies," by John B. McKit-
terick, p. 75, 
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rewarded with a profit, is to bring about the unique event, the 
innovation that changes the probabilities „ 1 + 0 
The degree of uncertainty apparent in decisions will vary with 
the various levels of the organization. One reason for this is that 
assumptions are made regarding a point of uncertainty at one level of 
the organization and passed down to the next level as stipulated condi­
tions. This is called uncertainty absorption. It is one way of achiev­
ing a certain degree of direction and consistency in the planning 
41 
process. 
There are several methods of handling uncertainty and risk in 
decision processes. One of the most common methods is sensitivity 
analysis3 which involves an investigation of the degree of change in 
outcomes resulting from alternative values of variables which are sub­
ject to uncertainty. Other methods will be discussed in subsequent 
chapters. 
Steps in Planning 
The following list of general steps in planning is representative 
of most such outlines in the literature: 
(1) Setting goals and objectives. 
(2) Making assumptions and establishing premises. 
(3) Developing alternative means for achieving goals and 
objectives. 
(4) Making "forecasts" (anticipating possible futures), and 
projecting results. 
40 . \ Drucker, op. eit.3 p. 239. 
Emery, op. eit.3 p. 376. 
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(5) Deciding among alternative means. 
(6) Implementation. 
(7) Evaluation and feedback. 
Each of these steps will be discussed briefly in the following para­
graphs. 
The terms "goals" and "objectives" are often used synonymously; 
however, in some cases one term is used to indicate a higher order than 
the other. In general these terms refer to the ends which the institu­
tion is trying to achieve; in other words, they indicate what the insti­
tution is trying to become. Setting objectives is the first and one of 
the most critical elements of planning. Objectives determine the direc­
tion of all other efforts. 
Top-level objectives state what the institution expects to achieve 
with respect to its environment and to society. Statements of these 
objectives are generally very abstract. They must reflect the needs of 
the various groups essential to the continued existence of the institu­
tion. Institutional level objectives should be factored into subordi­
nate objectives for each relevant organizational unit. The resultant 
hierarchy of objectives should be consistent and easily understood so 
that it provides a framework for decisions and operations within the 
institution. Lower level objectives are more specific and concrete. 
42 
They should be realistic and attainable. 
Ewing, David W., Long-Range Planning for Management; See 
"Steps in Long-Range Planning," by Bruce Payne, p. 223. 
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There are at least three different ways in which objectives may 
originate: 
(1) by "enunciation," i.e., by management's carefully assessing 
the organization's future purposes and communicating these 
in an organized system; 
(2) by "appeal," i.e., by subordinate groups submitting proposals 
to management until its pattern of decisions indicates that 
an organizational objective exists (even though not formally 
enunciated); 
(3) by "external imposition," i.e., through outside pressures 
such as those of the government, labor unions, or the inter­
national situation, forcing the organization in certain 
directions.143 
Usually objectives originate in an organization by all three of these 
methods. 
In addition to providing a basic framework for planning, the 
development and statement of objectives offers other benefits. This 
process brings objectives into the consciousness of management. It 
helps bring to light differences in approach or aims and leads toward 
consistency of plans among 
It also provides standards 
Regardless of these reported benefits, very few managers have 
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well-defined overall objectives to guide their operations. Compound­
ing this situation is the fact that many managers have personal objec­
tives which influence the actions of the institution. These personal 
objectives may not be entirely consistent with the institution's 
43 
Ewing, David W., Long-Range Planning for Management; See "Top-
Management Guides for Research Planning," p. 365. 
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Perera, op. eit.3 pp. 40-41. 
the various units within the institution, 
against which performance can be measured. 
Mo no o  3 . 21. 
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objectives. For example, "The motivation of management security is 
probably more widespread in business and more of an objective of plan-
46 
ning than is generally realized." These conditions must, of course, 
be overcome in order to develop a well-founded long-range facilities 
plan. 
It has been said that the real problem is not in determining 
objectives but rather is in setting them so that management knows what 
47 
variables indicate progress and how to measure them. Measurable vari­
ables which will indicate progress relative to objectives should be 
identified. Without measurement, it is difficult to plan, and feedback 
and control are impossible. These variables must be selected with care, 
since what is measured and how it is measured tend to determine what is 
48 
considered to be relevant. 
Assumptions represent what the decision makers believe to be 
true about the institution's internal and external environment, or 
what they are willing to take as true for a particular purpose or a 
particular line of investigation. Since all aspects of the internal 
and external environment cannot be investigated and proven, assumptions 
are a necessary and important part of the planning process. They are 
the second major element of the setting or milieu in which planning 
46 
Ewing, David W., Long-Range Planning for Management; See "The 
Nature and Purpose of Planning," by Harold Koontz and Cyril O'Donnell, 
p. 25. 
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Moreno, op. Qit. 3 p. 22 (From Peter F. Drucker, "The Practice 
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takes place. If poor and inaccurate assumptions are made, then planning 
will be based on a shaky foundation. The making of good assumptions 
demands a great deal of knowledge and understanding relevant to the 
particular institution involved, its industry, and its environment. 
The top managers of the institution should select the assumptions 
for planning. A common basis throughout the institution is needed for 
good planning, even if this basis consists of several different sets of 
assumptions for which different sets of plans are to be developed. 
Without a common basis the plans of the various organizational units 
will not likely be consistent and may even undermine each other. 
The next step is the identification and description of alterna­
tive courses of action for achieving the-objectives. This involves the 
specification of programs, resources, methods, etc. This step may re­
quire an extensive search for ideas, concepts, methods, technology, 
available resources, and other types of information from which to 
develop alternative means. Creativity, imagination, and innovation are 
invaluable qualities in this phase of the process. The success of the 
institution in achieving its objectives will be limited to the best 
of the alternative means considered. 
After the determination of alternative means, possible states of 
the future must be anticipated, and the results of the various alterna­
tive, means under each anticipated state must be projected. Although 
this may involve some "forecasting" in the usual sense of this word, 
in most cases, planning should not depend upon forecasting. 
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"Anticipation" of possible futures is a better approach. This "look 
into the future" provides the third element of the framework for evalu­
ating alternative courses of action. It also brings to conscious atten­
tion the possibilities of the future in time to allow for necessary-
adjustments in decisions and operations. 
Because of the inaccuracies of long-term forecasts, one of the 
primary functions of planning should be to provide the flexibility to 
meet the requirements of the inevitable and unpredictable changes. The 
degree of justifiable confidence in forecasts and predictions is also 
one of the major factors in selecting the optimal planning horizon. 
With a shorter planning horizon and decision time span, more relevant 
and reliable information is usually available, and there are likely to 
be fewer changes of decisions and commitments. Considerations such as 
those indicate that the timing of a decision is a critical decision in 
and of itself. 
Estimates of the future may in some cases be based upon forecasts 
using mathematical techniques, but they usually must also consist of a 
considerable amount of judgment and qualitative evaluation. The pro­
jection of the expected results of alternative means will usually be 
more dependent upon analytical and quantitative techniques. In some 
cases complex and sophisticated models may be used. 
After the projection of expected results, a decision must be made 
among the various alternatives. The decision should be based upon a 
49 
The usual meaning of "forecasting" is taken to be the projec­
tion, by mathematical or other means, of present and past trends into 
the future. 
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comparison of the expected results of the alternatives measured against 
the criteria derived from the institution's objectives. Usually this 
comparison will call for some technical analysis and will offer oppor­
tunity for the application of decision-analysis models. However, since 
many planning decisions will not be amenable to quantitative analysis or 
measurement, value judgments and "political" action will necessarily be 
involved. The decision structure established for planning should recog­
nize the necessity for the value judgments and "politics." The ultimate 
responsibility for selecting the course of action must rest with top 
management In order for the planning effort to be successful. 
Following the decision is the implementation of the course of 
action chosen. This is the pay-off of the entire planning process. In 
this phase it is decided who is to do what, and when and how they are 
to do it. Line management carries the responsibility for implementa­
tion; staff specialists are usually involved only to the extent neces­
sary to make adjustments to plans and to assist in evaluation. 
Finally there is the evaluation of results. Evaluation is a 
comparison between "results" obtained and "desirable" results, as 
against valid criteria, i.e., a comparison of objectives and results. 
Here the importance of measurement is exemplified. Without measurement 
there can be little or no evaluation. Evaluation and feedback permit 
managerial control and provide for the continuous updating and revision 
of plans. This step closes the planning loop and provides the essential 
dynamic quality of planning. 
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It should be noted that even though the various phases of plan­
ning as described above appear to be sequential, the actual process of 
planning will not follow such a neat order. There will be feedback 
loops and recycling through all of the steps of planning; during the 
planning process, activities in many of the steps may be taking place 
simultaneously. Planning is a continuous process of change, updating, 
and recycling. 
Management of the Planning Process 
Although almost all sections of this chapter relate to the man­
agement of the planning process the present section brings together 
and summarizes some of the key points, with emphasis on information 
development and communication which provide the "drive" for planning. 
While planning pervades all of management, the ultimate respon­
sibility for institutional long-range or strategic planning rests with 
the chief executive. Without his interest and support these planning 
efforts will almost surely fail. 
Various planning responsibilities and activities should extend 
throughout the management structure. Planning is hierarchical in 
nature, and should involve a complete network of objectives, responsi­
bilities, and activities for each organizational unit. The sequencing 
of decisions and activities through this network is a critical aspect 
of managing the process; higher level organizational units may require 
planning information from lower levels, while the plans developed at 
higher levels impose constraints on planning at lower levels. 
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Since all elements of an institution's activities cannot usually 
be explicitly considered in any one planning project, the selection of 
the critical elements which will be considered is required. This is 
usually best done by starting with a broad listing of elements and trim­
ming it down as required by time and resource constraints as the plan­
ning progresses. 
Another aspect of the scope of the planning activity is the num­
ber of levels of the organization to be directly involved. This will 
depend upon the type of planning and the particular decisions involved. 
In deciding upon both the number of activities and the number of organi­
zational levels to be included, the planner should evaluate the "cost" 
of time and other resources expected to be expended in planning and 
attempt to balance them against the possible gains. 
Several important aspects of managing the planning process relate 
to information development. Information is the fuel for planning. The 
planning process itself consists largely of information development, 
communication, and decision making. The information gathering processes 
in institutional planning will usually be extensive and complex. In 
order to help assure proper use, the accuracy, limitations, identity of 
source, interpretations, and assumptions relative to the information 
gathered should be clearly indicated and recorded. Also, these factors 
should be appraised periodically to assure that the information used in 
planning remains current, 
All planning information should be developed for a purpose. The 
information should be kept as simple as possible and stated in 
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consistent terms so that it is comparable throughout the institution. 
Care should be taken that no essential or valuable information is lost 
50 
by arithmetic manipulation or other transformation. 
In most cases it is either impractical or impossible to obtain 
complete and precise information. A frequent mistake Is the consumption 
of too much time and resources attempting to obtain complete information 
of precise accuracy, with the result that certain opportunities for pro-
51 
ductive action are lost. 
The data and information readily available within institutions 
will usually have many deficiencies with regard to their usefulness in 
planning. First of all, planning requires information on possible 
future operations, whereas the information normally available is his­
torical. Often only averages are available, whereas incremental values 
may be needed. Accounting systems furnish actual expenditures, or 
actual costs at best, whereas opportunity cost estimates will probably 
be needed. The data which'are available may require complex transfor­
mation and interpretation before they can be used for planning purposes.. 
In too many cases it is necessary to rely on the subtle and sophisti­
cated judgment of the manager because of the lack of adequate data. 
With the deluge of information (both good and bad) available and 
confronting the decision makers, and with the large amount of additional 
information needed for detailed planning, the task of information 
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handling and evaluation is practically impossible without a systematic 
approach. In fact, most of the mechanics of the planning process con­
sist of information development, processing, and dissemination. 
Systematic organization and presentation of information are very impor­
tant, often more important than information analysis. The systematic 
organization of information allows more effective use of intuition, 
insight, hunches, and judgment, all of which are vital in most types of 
planning. 
The planner is constrained by his perceived states of the insti­
tution and its environment rather than by their "true" states. If ade­
quate information is not obtained the planner will be operating with an 
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unsuitable analogue of the "true" states. 
Communication is another important aspect of managing the plan­
ning process. Communication is what makes the planning process operate. 
Through effective communication the involvement and participation of all 
necessary elements of the organization are obtained. Good communication 
is essential to achieve the consistency and direction required for suc­
cess of the planning effort. It provides the information required for 
planning at all levels of the organization, and helps avoid duplication 
of effort. It furnishes feedback to top management, indicating the 
progress and success of the planning process and needed adjustments. 
As a byproduct, the planning process itself usually improves general 
managerial communication within the institution. 
In order to manage the planning process effectively, the enforced 
Emery, op. oit.3 p. 376. 
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discipline of a time schedule is needed. Unless the senior planners set 
dates for the accomplishment of particular projects the jobs probably 
won't get done. One reason for this is that planning usually lacks the 
built-in pressure for timely accomplishment which is inherent in the 
operational environment. Without the discipline of a time schedule, 
line managers who are supposed to be involved in planning will probably 
devote their time and resources to more pressing operational problems, 
and staff planners will tend to work on those things which are of most 
interest to them, regardless of their urgency to the planning process. 
The time schedule, while being firm enough to provide a disci­
pline, should also be flexible enough to respond to the changes inherent 
in the planning process. The timing of steps in the process will usu­
ally change much more often than the steps themselves change. It may 
be advisable to develop alternative time schedules contingent upon the 
occurrence of certain events. 
These few critical aspects of managing the planning process 
obviously do not form a complete concept. They must be combined with 
considerations in other sections of this chapter, such as those of the 
following section on approaches and methods. 
Approaches and Methods 
There are various approaches and methods which may be employed 
for a given planning effort. A few considerations related to choices 
among them will be discussed in this section. 
In any large-scale planning effort there are numerous elements 
which must be considered. Many of these elements will be interdependent, 
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and many will involve time (or precedence) relationships. One of the 
primary decisions in developing an approach to planning is which of the 
elements are to be developed simultaneously (or in parallel) and which 
are to be developed sequentially. Because of the difficulty of handling 
numerous elements at once, there may be a tendency to handle most of 
them sequentially. However, because of the interaction and interde­
pendence of many of the elements, parallel development may be necessary. 
Parallel development should help achieve better integration and greater 
efficiency In the planning process. Parallel development is usually 
recommended, even though it requires more extensive coordination and 
control.^3 
A combination of parallel and sequential development of the var­
ious planning elements can provide the feedback and interconnections 
required for an efficient and dynamic process. The planning activity 
network may be analogous to the operation of an electrical circuit, 
where some components are in series and others are in parallel, and 
where feedback loops intermesh the circuit so that its operation is not 
a simple sequential process. The feedback and interaction among com­
ponents are essential aspects of the dynamics of the process. 
Another apparent dichotomy in the selection of a planning ap-
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proach is the outside-in vs. the inside-out approach. With the 
outside-in approach an institution would determine its strategy based 
upon forecasts and a study of the market within which it operates. 
5 3 




The opportunities, challenges and demands of the market are weighed 
against the strength and resources of the institution. Under this ap­
proach, primary emphasis is on the market forecast. 
There are at least two sources of difficulty with the outside-in 
approach. First, long-range market forecasts are notoriously inaccurate. 
Among the many reasons for erroneous forecasts are changes in the econ­
omy and advances in technology. Second, from a competitive point of 
view, this approach is not enough, even with reliable forecasting. 
Competitor institutions are usually employing this same type of plan­
ning, so any relative advantage is lost. Studies of the market have 
become a necessity for competitive institutions rather than a means of 
gaining relative advantage. 
With the inside-out approach, the decision objective in planning 
is the exploitation of the institution's strength and resources. Market 
forecasts and managerial judgment are used as a check or constraint on 
strategies developed on the basis of strengths and resources. Important 
assumptions in this approach are as follows: 
(1) Without concentrating on strengths, the institution will 
probably turn out to be "average," which may be inadequate. 
(2) An institution can create markets through its actions and 
innovations. 
(3) Market forecasts and judgments should be imposed as checks 
and constraints. 
(4) The institution's special strengths and resources are more 
lasting than its particular products. 
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It seems that the selection of a planning approach need not be a 
dichotomous choice between these two types; planning for some elements 
of the institution might be based upon one of these approaches, while 
that for other elements is based upon the second approach. The appro­
priate mixture of these approaches will depend upon the type of insti­
tution, the type of planning being undertaken, and the circumstances of 
the time. Also, the question of competitive advantage may not be rele­
vant for "not-for-profit" institutions. 
It is important that the uncertainty inherent in decisions re­
garding the future be specifically recognized in the planning process. 
In the normal course of planning, uncertainty is "absorbed" at various 
levels of the organization through assumptions and judgments which are 
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handed down to lower levels as "facts" or certainties. The matter of 
who will deal with the various elements of uncertainty should be 
explicitly considered when developing the methods and procedures for 
planning. 
In many cases decision analysis models and other formal planning 
models are helpful to the planner as methods for dealing with uncer­
tainty. These usually demonstrate the sensitivity of the decision to 
the elements of uncertainty involved. 
Measurement is very difficult and yet very important in the 
methodology of planning. It is difficult because planning involves the 
future, which is not measurable in the present; because many intangible 
factors are involved; and because complex multi-dimensional situations 
Emery, op. o%t,3 p. 376. 
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are involved. Measurement is important in order to indicate progress 
toward objectives and to place elements in proper relative proportion 
and perspective. Measurement also tends to provide insights and to 
improve judgment and understanding. 
In many planning decisions the measures needed are those to be 
derived from marginal analysis. Marginal costs may be needed in order 
to determine the optimal investment or level of operation, or to eval­
uate the profitability of various alternatives. Unfortunately, in most 
cases the measures readily available are averages or other standard 
accounting analysis rather than marginal values, and the raw data neces­
sary for marginal analysis is usually very expensive to obtain. The 
number of significant variables involved in many decisions will make the 
collection of extensive data and the performance of marginal analyses 
impossible or prohibitively expensive. 
When complex planning problems involve the consideration of 
numerous elements and various values for variables, more than verbal 
discussion and internalized mental effort may be required in order to 
structure and visualize the problems in a manner simple enough to lead 
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to solutions or decisions. Visual and graphical exposition can help 
externalize the mental effort required in structuring and analyzing 
these problems, and can help to identify the important elements, gain 
insights, and improve judgments. Visual and graphical expositions are 
therefore important and relatively common aids in formal planning. In 
many cases, however, there may be a tendency to avoid these techniques 
Branch, op. ait,, p. 154. 
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since few people have developed the ability to structure problems in 
this way. 
Many other technical and analytical methods are useful in plan­
ning. It should be reemphasized, however, that planning is far from 
being a science, and scientific and analytical approaches may play minor 
roles. Decision analysis models are of value in the planning process, 
but their role is limited by several factors. One of these factors is 
the number of immeasurables involved in most planning efforts, which 
reduces the effectiveness of present decision analysis models. Another 
is the lack of available and adequate information for the use of even 
those models which would otherwise fit the conceptual structure of the 
problem. Decision analysis and other approaches included in systems 
analysis and operations research are useful in furnishing partial 
answers and in helping to structure a systematic approach to the deci­
sion process. These will be discussed further in a section to follow. 
Behavioral Aspects of Planning 
Opposition among some executives often appears in the early 
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stages of planning. Many people and organizations find planning 
activity trying and difficult. By its very nature planning challenges 
the status quo and raises serious questions simultaneously. Often, it 
is easier to consider immediate and operational matters which offer the 
satisfaction of short-range results, than long-range problems which 
involve an indefinite future, numerous variables with shifting values, 
Ewing, David W., "Corporate Planning at a Crossroads," p. 80. 
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and results which may not be measurable for a long time. Considerable 
time, exposure, and involvement in planning may be required before 
5 8 
personnel within the organization become accustomed to the process. 
There are numerous difficulties in introducing formal planning 
activity into an organization. It is usually recommended that formal 
planning be introduced slowly, with the planning staff and the managers 
undertaking rather limited projects at first to develop some experi-
59 
ence, skill, and confidence. Planners should not undertake projects 
which exceed the administrative and managerial capacity within the 
. 4.. 60 
organization. 
Planning should be people oriented with emphasis on action, 
rather than on the production of plans and reports by a non-involved 
staff. To accomplish this, management should support and be involved 
in the planning activity. 
The mixture of political and technical components of planning 
will vary from one institution to the other and with the types of 
planning being undertaken. There will, however, always be a high degree 
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of political content in institutional planning. 
There is usually a strong interdependency between experts and 
politicians in a planning process; neither can accomplish successful 
planning without the other. Decisions usually represent a synthesis 
5 8 
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of expert and political judgments. Exclusion of the politician elimi­
nates the input of political judgment, and often results in plans not 
being carried out. Exclusion of the technical expert may result in 
6 2 
plans not being adequate or appropriate. 
The relative influence of a technical planning function in 
guiding social and economic change will depend chiefly on five 
variables; (1) the clarity of system objectives, (2) the extent 
of consensus about them, (3) the relative importance that poli­
ticians attach to them, (4) the degree of variance relative to 
objectives expected in the performance of the system, and (5) 
the extent to which a technical (as contrasted with a purely 
political) approach is believed capable of making system perform­
ance conform to these objectives.63 
In process-oriented planning the participation of the organiza­
tional units or personnel principally interested in the results is 
sought. "Strong" and "weak" forms of this type of planning are encoun­
tered. The strong form involves primarily bargaining with and among the 
principals. The results represent a synthesis and compromise of objec­
tives and are compulsory to all organizational units involved. In the 
weaker form there is little negotiation and there may be no formally 
approved and written plans. Implementation and results are expected 
to derive from the participation of the principals and through their 
joint consideration and dialogue on planning issues, which hopefully 
will lead to a wider awareness of problems, a common information base, 
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The line managers' planning efforts may be supplemented and sup­
ported by staff personnel. The background and capabilities of these 
staff personnel may vary considerably. There are certain important 
characteristics, however, which the staff should possess because of 
the nature of planning as a process of change and adjustment. These 
characteristics are personal adaptability, analytical flexibility, 
and the capacities to conceptualize and to think in terms of almost 
continual adjustment. These attributes are natural to some people, 
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while other people find them difficult or even impossible to acquire. 
Planning processes often lack the enforced disciplines of time 
schedules and productivity requirements which are common to operational 
processes; therefore, both self-starting and self-sustaining interest 
is required of the planning staff. There are individuals who require, 
or are better suited for, daily and active involvement in operations 
6 6 
and who cannot adjust to the requirements of planning. 
Understanding the general nature of mental-emotional processes 
is essential in determining how human reason is best applied 
in comprehensive planning: in procedural organization, policy 
formation, and the selection and utilization of the individuals 
most directly concerned with the corporate future. 6 7 
Management Science and Planning 
While there is general agreement on the broad steps involved in 
planning, there are few established and generally acceptable procedures 
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and techniques. Planning cannot be reduced to simple facts, axioms, 
or principles so that a unified, logical, theoretical structure could 
be produced. Under these conditions, there are few definite,'specific, 
and objective guidelines for the planning process; most guidelines are 
general and subjective, and relate to philosophy, basic approach, and 
working principles. One of the primary methodological objectives of 
planning, however, is the maximum use of reason in decision making re­
garding the future, even though reason may not be fully adequate to 
the task. 
Management science and planning have at least one primary char­
acteristic in common. In a world of increasing subdivision of knowledge 
and specialization in professions, management science and planning are 
in a category representing a growth of integrative knowledge involving 
69 
various fields and applications. 
The scientific method is employed in few, if any, aspects of the 
typical institutional planning process. There are several apparent 
reasons for the limited role of the scientific method. For example, 
very few scientifically verifiable laws and little scientific knowledge 
have been developed regarding the various elements of an institution 
and their combined operation as a system. There are usually numerous 
factors which are immeasurable and many outcomes or consequences which 
are incommensurable. Also, human behavior and value judgments are 1 
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critical factors in the planning process. Much research and development 
is needed in the application of scientific methodologies in improving 
the planning process. 
It is obvious that planning must extend beyond the bounds of 
present scientific knowledge in order to encompass all significant 
elements of the institution individually and as a system. Scientific 
methodology cannot handle individual acts of human will, which are 
often of critical importance in the course of future events. Much of 
planning is purposeful human action, and its realm is human events; at 
the present time these characteristics of institutional planning tend 
to delimit the role of scientific planning. 
It has been said that planners have mistakenly forgotten the 
philosophers. Intellectual advances are needed in planning as much as 
scientific discoveries. 
. . . it has been observed quite aptly that no program of 
breeding horses, however scientific, would ever have produced 
the internal combustion engine. Similarly, we can say that no 
progress of applying science to human affairs will give us the 
intellectual advances we need today. 7 0 
The use of science and the scientific method is placed in per­
spective in the following quote: 
Life cannot wait until the sciences may have explained the 
universe scientifically. We cannot put off living until we 
are ready. The most salient characteristic of life is its 
Smiddy, Harold F., "Planning, Anticipating and Managing," 
Proceedings of the Seventh Annual Symposium on Planning, College on 
Planning, The Institute of Management Sciences, May 1964, quoted from 
"Security is Too Important To Be Left to Computers," Fortune, April 
1964. 
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coerciveness; it is always urgent 'here and now' without any 
possible postponement.71 
Another limitation of the scientific approach in planning is the 
lack of suitable data. Almost all of the data and information avail­
able within an institution is historical, whereas planning involves 
the future, which may not be an extension of the past. Also, much of 
the data base of an organization is developed by accounting method­
ologies which are not structured with planning decisions in mind. 
Complex transformations may be required to convert the available data 
into a form of even limited usefulness. Much planning data must come 
from judgment and policy decision, and therefore is not appropriate 
for application of the scientific method. These characteristics of 
available data limit the usefulness of many of the models and approaches 
of management science. 
The design process and the planning process are similar in many 
respects, e.g., the role of creativity and deductive reasoning. It has 
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been pointed out that design is much different from research. Research 
is performed to establish new principles, theories, and knowledge. In 
the design process, useful products are developed by applying the results 
of research, technology, creativity, and resources. Engineering and 
design methodologies are not as well founded as those of research. The 
hallmark of research methodology is analysis; whereas, analysis has 
Ibid.3 quoted from "Mission of the University," by Ortege Y. 
Gasset. 
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certain shortcomings in the design process, as follows: 
(1) Analysis requires that existing phenomena be analyzed; 
design produces new phenomena or products. Furthermore, the analytical 
approach may restrict the creative vision necessary for design. 
(2) The analytical approach emphasizes components rather than 
wholeness; design requires wholeness. The analytical approach may lead 
to suboptimization. 
(3) The analytical approach may lead to technique orientation 
rather than problem orientation. 
(M-) Emphasis upon the analytical approach may create a communi­
cation gap between the minority who understand the analytical tools and 
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the majority who do not. 
It should be noted that the design process, may involve the research 
approach at certain points where new discoveries are needed or where 
the analysis of existing phenomena is needed. 
The foregoing comments regarding the use of analysis, in the design 
process apply equally well to the planning process. 
Decision making can be dichotomized as the formulation of poli­
cies and the development of plans. With this usage, policies apply in 
static situations, i.e., where the same type of decision problem occurs 
repeatedly. Where this is the case it may be economical and advisable 
to develop a standard solution to the problem situation which can be 
applied each time the situation arises. Planning applies to those 
73Ibid. 
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dynamic problem situations which are not repeated in similar form over 
time, where the transient is the rule. Management science has not begun 
to meet the challenge of these kinds of problems. Its achievements are 
primarily in the areas of policy and control. Planning has received 
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much less attention. 
The challenge to management science has been stated as follows: 
Here then is the challenge to the 'scientific planner' in his 
relation with the managers and executives of his business 
organization. His methodology, his data, his hardware and 
computers are significant tools but not vital elements for 
his successful progress. He needs as much really to know, to 
understand, to respect, to integrate voluntarily with his 
co-workers in both manager and non-manager ranks, as he wants 
such relationships reciprocally from them. He has to be on 
the team with them to achieve such relationships.75 
Despite its limitations, there are many contributions which man­
agement science can make to the field of institutional planning. Some 
of these will be briefly described in the following paragraphs. 
The techniques of quantitative analysis can and do play a sig­
nificant but limited role in planning. They are especially useful in 
the comparison of alternative courses of action in situations involving 
criteria susceptible to quantitative measurement. Certain mathematical 
programming techniques may be useful for seeking optimal solutions in 
problem situations which can be described quantitatively. Also, the 
theory of games may help gain some insight into and understanding of 
strategy decisions. 
Systems engineering is concerned with the analysis, improvement, 
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and design of man-made systems for producing items or services of value 
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to mankind. Formal systems engineering is usually applied only in 
complex systems problems involving many components and/or intricate and 
complex interactions among components. Its emphasis is upon the analy­
sis of component interactions and their integration in a manner to 
achieve the system's purpose effectively and efficiently. One state­
ment of the systems engineering approach is as follows: 
(1) Define the problem. 
(2) Select objectives. 
(3) Synthesize systems for accomplishing objectives. 
(4) Analyze systems. 
(5) Select the best alternative. 
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(6) Plan for action. 
Traditionally systems engineering has been applied to the operations of 
physical systems. However, in recent years, economic, psychological, 
social, and other aspects of systems operations have heen introduced 
into systems engineering applications as methodologies, permit. 
The parallel and similarity between systems engineering and 
planning are apparent from the above description. The primary differ­
ences seem to stem from the fields of application, the emphases, and 
the key participants. For example, one of the main differences is the 
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In the present context, a system might be defined as a set of 
resources, their interrelationships, and a source of intelligence 
developed for some purposeful function. 
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heavy emphasis on quantitative and mathematical methods in systems 
engineering. Systems engineering in its present state, however, is not 
synonymous with institutional or corporate planning, and is not adequate 
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for the task of such planning. This may be true if for no other 
reasons than the frequent lack of sufficient study and data for the 
application of the methods of systems engineering. However, these tech­
niques and approaches are useful in obtaining partial answers for cer­
tain aspects of the planning process. Also, the basic concepts of 
systems engineering can be useful to management in the thinking 
processes and intellectual efforts required in planning. 
One example of a technique from the general'field of management 
science which offers significant value in planning is computer simula­
tion models. These models can be used to help predict the consequences 
of assumptions, alternative methods or designs, and changes in the 
values of various parameters. They can be used to investigate the 
sensitivity of outcomes to the uncertainties believed to exist. 
Many other types of models may be of value in planning, e.g., 
mathematical models such as those of engineering economy, linear 
programming, and inventory theory. One of the primary difficulties 
with these models is the lack of adequate data relative to future 
operations. 
Mathematical refinements of the traditional bugetary approach 
have been suggested. Some of these are extending the time horizon, 
Branch, op. oit.3 p. 147. 78 
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introducing probability, discounting to present worth, and predicting 
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the multi-dimensional, non-linear behavior of cash flows. 
Abstraction and conceptualization are very important in planning; 
thus, several types of modeling are important. 
Skill in modeling involves a sensitive and selective perception 
of management situations. This in turn, depends on the sort of 
conceptual structures one has available with which to bring some 
order out of the perceptual confusion. Models can play the role 
of giving structure to experience.80 
As indicated previously, the achievements of management science 
have been primarily in the areas of policy and control. There are 
several reasons for this. First, because of the repetitive nature of 
these types of problems, historical data required for'analysis and for 
various management science models are usually available. Second, even 
small improvements derived from the application of management science 
in a repetitive situation can add up to significant improvements over 
time. Also, repetition enhances learning and permits correction and 
81 
improvement in the application of approaches and techniques. 
A program of needed research in planning has been described in 
82 
the literature. The following selective outline taken from this 
description indicates some of the broad areas needing research and some 
specific topics under each. 
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Concepts and Methodology 
Tests of relevance and applicability of existing management 
science models 
The application of decision analysis models and utility theory 
" Methodologies for the evaluation of plans 
Realistic computer simulation models 
Dynamic decision analysis models 
Methodologies for the search for information and for generating 
alternatives 
Social Behavior 
Study of goals and objectives and how they should be formulated 
Task oriented organization theory 
Organizational adaptability to change 
Organizational acceptance of plans 
Applied Theory of the Firm 
Studies of firms' behavior under various circumstances, to 
determine 
-success and failure patterns 
-effects of external conditions and product technologies 
-differences between internal functions 
Effects of computer on internal management structure 
Effects and formulation of various management attitudes 
Dynamic theory of the firm 
Interdisciplinary models; economic, social, and informational 
Relation of firms to environment 
Designing and installing data gathering systems 
Planning experimentation 
Design of the Planning Process 
Adaptation and application of decision analysis models 
Adaptation and application of performance scheduling and 
control models 
Model integration 
Application of the computer 
Adaptability and flexibility of the planning process 
Tailoring planning system to the needs of firms 
Organizational and Information Systems Design 
Task oriented organizational design 
Organization for change 
Dynamic organizational planning 
Organization of the planning group 
Design of planning information systems 
Development of planning procedures which enhance acceptance 
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It is emphasized that research in planning should be charac-
83 
terized by "realism" rather than by "formalism." 
Organization for Planning 
Planning is one of the primary responsibilities of management. 
Although this has always been so, trends in today's society are bringing 
a need for increased and more specific attention to the requirements for 
effective planning. In many cases these requirements include special 
organizational arrangements. This section will discuss some of the 
main considerations in organizing for planning. 
The staff of a modern institution typically includes a relatively 
large number of professionals in various specialized fields.. These 
professionals make decisions, almost routinely, in their work which sig­
nificantly affect the future of the institution. Two basic requirements 
for the effective functioning of such an organization are: (.1) the 
direction, goals, and expectations must be known throughout the organi­
zation, and (2) top management must know the decisions, commitments, 
and efforts of the people in the organization. The long-range plan can 
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be a mechanism and framework for accomplishing these two requirements. 
The initiative and support for institutional planning must come 
from top management. Planning should be viewed as a continuous and 
integral part of the managerial function. Top management determines the 
general objectives and policies, although the details and more specific 
Ibid., B237. 
^Drucker, Peter F., op. cit., p. 242. 
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objectives and policies may be developed at lower levels. 
In the typical modern organization, having a high content of 
professional and specially trained personnel, the active participa-
86 
tion of all levels of management in the planning process is essential. 
This participation will lead to better planning, more loyalty, and 
increased managerial effectiveness. 
Sophisticated planning approaches or schemes for participation 
will probably not compensate for managerial deficiencies in other areas. 
Regardless of the planning effort, these other deficiencies can cause 
failure to achieve goals. It may be advisable to correct major mana-
87 
gerial deficiencies before undertaking a large planning effort. 
In analytical and academic activity "planning" and "managing" 
(operating, or "doing") are often treated separately. There is a 
tendency in some circles to try to translate this separation into an 
action principle, and to treat them as separate jobs. This sometimes 
carries with it the dangerous concept of an elite, intellectual group 
which does the planning remote from the operations of the institution. 
Planning and doing are separate parts of the same job, not separate 
88 
jobs. It may be useful or necessary, however, to have a distinct 
organizational unit staffed by various technical and specialist planners 
to provide staff support to the planning function. 
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Many ways of organizing for planning are described in the liter­
ature. One example involved a planning committee chaired by a vice-
president; the membership consisted of selected subordinates of all of 
the vice-presidents, serving on a part-time basis. This committee first 
formed a general strategy; then, subsequent to approval by the presi­
dent, special sub-committees were formed to investigate the various 
aspects of the strategy. Although this committee obtained generally 
good results, some significant difficulties were experienced. One dif­
ficulty was the conflicting demands of immediate operational problems 
and planning problems on the time and r e s o u r c e s of c o m m i t t e e m e m b e r s . 
Another difficulty was a lack of good communication between committee 
members and the various vice-presidents who were making decisions 
affecting long-range plans. The failure of the various sub-committees 
to effectively share information and coordinate their efforts was also 
a problem. 
An alternative arrangement would be to make the planning commit­
tee full-time by temporarily withdrawing its members from their opera­
tional responsibilities. The advantage would be that plans could be 
> developed in more detail, faster, and probably more effectively and 
efficiently. A probable disadvantage would be the vice-presidents 
objecting to line personnel being removed from their staffs. Also, 
these people would be identified as staff men and might thereby lose 
90 
some of their influence with line managers. 
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One particular company created a vice-president for planning and 
administration who chaired a planning committee composed of all the 
other vice-presidents. Subcommittees were appointed for various 
projects, with a vice-president chairing each. Subcommittee membership 
consisted of other vice-presidents and company officials. An assistant 
vice-president for planning was made an ex officio member of each sub­
committee and given the job of coordinating their activities. Eventu­
ally, standing subcommittees were formed to conduct planning in the 
various functional areas. For example, a subcommittee for facilities 
was formed which reviewed all projects, concerning the company's physical 
plant and equipment. One of the primary advantages of this approach was 
the serious attention and priority given to the various planning projects 
91 
by the top line-personnel. 
One of the most serious problems in staffing for planning is the 
conflicting demands of operational and planning activity. Executives1 
schedules are usually very crowded with operational problems. This is 
especially true if there are serious managerial deficiencies, or other 
major problems within the institution. The managers may partially 
ameliorate these conditions by the establishment of a planning support 
function with a full-time staff. The work of the staff, however, should 
be viewed as supplementary and not as a substitute for the involvement 
and contribution of line management. The planning will probably produce 
few results if complete responsibility is given to a planning staff. 
Another reason for maintaining management's close involvement is that a 
91Ibid.j pp. 150-158. 
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large part of the benefit of planning is derived from the managers 
thinking through the problems themselves. 
Some of the characteristics and skills required of the planning 
staff are implied in the following observations: 
Business planning at its best represents a happy combination of 
art and technique: 
Insofar as planning is based on knowledge and experience, it 
calls for analytical ability, for no body of experience, no 
sets of facts or statistics should be accepted uncritically. 
Insofar as planning requires the development of methods and 
procedures, it calls for skill and ingenuity. 
Insofar as planning addresses itself to problems, it demands 
resourcefulness. 
Insofar as it deals with people (and all plans are carried out 
by people), it requires an understanding of the forces which. 
motivate human action. 
Since all planning is based on some estimate of the future, it 
puts a premium on the qualities of imagination and foresight. 
Finally, and above all, planning always calls for the exercise 
of judgment.92 
Because of the many types of problems which must be handled, and 
because of the nature of planning as a process of change and adjustment, 
two of the main requirements of the planning staff are personal adapt­
ability and analytical flexibility. 
The professional planner, whether he be a full-time employee or 
a consultant, would be expected to provide the following types of 
assistance to management: 
Bursk, Edward C. and Dan H. Fenn, Jr. (Ed.), Planning the 
Future Strategy of Your Business, McGraw-Hill Book Company, Inc., New 
York, 1956, pp. 50-51. 
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(1) the stimulus to think systematically 
(2) a conceptual framework for decisions 
(3) guidance on likely outcomes 
(4) advice on organization for and the mechanics of planning 
(5) internal and external information and reports 
(6) techniques of analysis and evaluation 
(7) recommendations regarding decisions.93 
Some of the planning staff are likely to be specialists, such as 
economists, sociologists, and systems engineers. Specialists are char­
acterized by the mastery of a particular area of knowledge not generally 
shared by other people. Because of this specialized knowledge, the 
specialist's advice is likely to be accepted uncritically since others 
usually do not feel qualified to evaluate it. The experience of the 
specialist is often in another field or an academic environment, and so 
he tends to bring a fresh and different way of looking at problems. 
His function usually consists of investigation and advice. 
Behaviorally, the specialist may tend to view his activities, 
special approaches, and interests as ends in themselves; his concern 
for the "real" problem, therefore, may not be as great as that of the 
non-specialist. Also, the specialist may not view his association with 
the institution as a long-term matter, but rather as an arrangement for 
94 
providing an environment and the resources to practice his specialty. 
Specialists are usually expected to be instrumental in originat­
ing ideas, providing certain types of data and information, and evalu­
ating data and alternatives. Their roles and responsibilities are 
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expected to be minor in areas such as authorizations and approvals, 
integration of plans, management of the planning process, and implemen-
95 
tation of plans. 
In many cases management finds it difficult to use specialists 
effectively. This difficulty will probably not occur, however, if 
certain conditions are met. First, there should be a real need for 
the particular talents and skills which the specialist has to offer. 
Second, management must be willing and able to adjust to the logical 
demands of the findings of the specialist, and to support him in his 
work. Next, management must use good judgment in accepting and apply­
ing results of the specialist's work. Also, it may be desirable for 
management to exercise fairly close coordination and constructive con­
trol over the specialist in the early stages of his employment, at 
least until he becomes familiar with the operations of the institution 
and its environment.^ 
Some of the major problem areas in organization for planning are 
as follows: 
(1) Dangers of Exclusiveness. Where the planning group is 
divorced from operations, many disadvantages may develop. The planners 
may lose contact with the immediate dynamics of the operation concerned. 
Middle and lower management may not develop a good comprehension of 
long-term goals and objectives. Also, a vast reservoir of knowledge 
and experience in middle and lower management which would be .helpful 
9 5 
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in planning is left untapped. And finally, these managers may not 
accept the work of an isolated planning group. 
(2) Line-Staff Myopia. The distinctions between line and staff 
positions are many times overplayed. A look at any particular organi­
zation and its operations will reveal significant overlaps among line 
and staff functions. Attempts to apply strictly a sharp distinction 
between line and staff positions may hamper planning. 
(3) Preoccupation with Operations. Immediate problems may 
demand so much of the time of managers that they pay inadequate atten­
tion to planning. 
(4) Inflexibility. There may be great resistance to change 
within the institution. Few organizations have adopted the philosophy 
that change is fundamental, or have explicitly recognized change as a 
9 7 
condition of survival over the long run. 
Three important lessons regarding persons directing planning 
activities are as follows: 
(1) The planning work should be directed by someone in con­
tinuous or frequent contact with managers in the various functional 
areas. 
(2) The person in charge of planning should have proven ability 
to take normal calculated risks. 
(3) The person in charge needs a particular kind of temperament. 
F 
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Objectivity is a key factor. He must be willing to let the chips fall 
where they may. 
While staff specialists and consultants are similar in many 
respects, their differences are important. Outside consultants, even 
though some may be specialists, usually have considerable experience 
in the fields in which they are consulting. Although some may be 
engaged because of their knowledge of and skill in applying a particu­
lar technique or approach, their primary contributions are usually the 
transfer of knowledge, ideas, and information from experiences on 
similar jobs, and providing certain judgments, recommendations, and 
advice based upon this experience. Their roles, although sometimes 
critical, are normally limited in scope; the most important results of 
planning are derived from internal efforts. A common mistake is indi­
cated in the following quotation: 
Consultant firms have been retained in costly attempts to obtain 
from the 'expert from out of town' the kind of analytical apprais­
al and specific recommendation which are so integral a part of 
the business's operation that considerable internal capability 
and accomplishment are essential before worthwhile benefits can 
be expected from external scrutiny." 
Two frequent disadvantages of the use of consultants are high costs and 
lack of continuity. 
One of the first questions to be answered in developing organi­
zational arrangements is, how far down the organization structure should 
formal planning go? In other words, how many levels of the organization 
9 8 . 
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structure should be formally represented in the planning process, 
through planning committees or otherwise? The "point of diminishing 
returns" may be reached above the lowest organizational unit. 
Since the plans developed at one level in the organization 
become constraints on the planning at lower levels, the sequencing of 
planning operations and the development of good communication are 
important considerations in designing the planning organization and 
procedures. 
It is usually advisable to make specific responsibility assign­
ments for planning. The scope of the assignments at each level should 
not exceed the range of activity and decisions involved in the normal 
functioning of that level. 
Another important decision to be made, which relates to all of 
the above considerations, is the amount of resources to be devoted to 
planning. Such resources include the time allocation of management and 
the expenditures of funds on consultants, special staff, supporting 
services, and supplies. Although it may be more difficult and uncer­
tain, the decision regarding the allocation of resources to planning 
is similar to other investment decisions where expected costs must be 
compared with expected returns. 
Conclusion 
In conclusion, it might be said that managers of all institutions 
must make decisions with long-range impact. The important questions 
are: To what extent should they make special preparations for them? 
What should these preparations be? And, what formal arrangements for 
planning are needed? 
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This chapter has described several considerations relative to 
these questions. In summary, planning is necessary because of changes, 
particularly changes brought about because of advancing technology. 
There are several different 'types of planning, each having its distin­
guishing characteristics and requirements. Each of these types will 
probably be involved to some degree in institutional planning. Planning 
is a function of management; it should be action-oriented, It is a 
creative process, , Its basic steps involve setting objectives, making 
required assumptions, developing alternative courses of action, evalu­
ating the alternatives and selecting the desired one, implementation, 
and evaluating results. The management of planning is an important 
aspect of the process, and involves organization, information develop­
ment, communication, and scheduling activities. The development of an 
approach to planning involves the selection of an appropriate mix of 
the "outside-in" and the "inside-out" approaches, a scheme for handling 
uncertainty, and techniques, such as those of management science. 
Important behavioral considerations in planning include the frequent 
resistance to and lack of familiarity with this type of activity, the 
political content of most planning processes, and the personal charac­
teristics required of the planning staff. These characteristics of the 
institutional planning process influence the potential role of manage­
ment science, but it appears, that, in most cases, management science 
could play a significant role. 
Planning for facilities involves all of the above considerations. 
A distinction is being made between the planning of facilities and the 
89 
planning for facilities. The planning of facilities might be considered 
a technical, engineering, and architectural process. The planning for 
facilities is institutional program planning and functional planning 
derived from strategic and long-range planning, which must precede the 
planning of facilities. The interaction and overlap of these two types 
of planning and their effects on the potential use of management science 
principles and techniques are the subjects of the following chapters. 
All of the areas of needed research in the field of planning 
indicated above appear to be especially needed in the planning for 
clinical facilities for medical education, as well as many other areas 
in the planning of clinical facilities not yet mentioned. The following 
quotation indicates; the nature of the interaction of these two phases 
of planning and their complexity: 
Planning a new multi-divisional facility is illustrative. 
Operational requirements must be developed by those who 
will use the establishment. Each has special problems and 
desires. The many different specifications relating to 
location, space, equipment, and people must be integrated 
to meet the limitations of the project budget, financing, 
architectural-engineering and construction requirements, 
maintenance costs, and future rearrangement and expansion. 
Conflicts and inconsistencies must be resolved. Corporate 
interests and objectives must be presented and the efficient 
functioning of the total establishment insured, since the 
whole is more than the sum of its parts. Such project plan­
ning is a management task of representation in the fullest 
sense of the word. Either a 'prima donna' approach by the 
executive in charge of master planning, or his acceptance of 
all declared requirements in an effort to make everybody 
entirely happy, of course results in an unsuccessful facil­
ity. 1 0 0 





The planning for clinical education facilities includes elements 
of governmental, community, comprehensive health, institutional, and 
hospital planning. This chapter describes the major characteristics of 
the institutional and managerial environments of clinical education 
programs relevant to the planning process and the potential use of man­
agement science techniques in planning. 
Formal strategic and long-range planning was almost non-existent 
in the health field until recent years, and even now it is in an infant 
stage. The lack of formal planning in the health field is not surpris­
ing when considered in the light of 1) the history of other types of 
planning in this country, 2) the history of the development of the 
medical field and its technological advancement, and 3) the nature of 
the profession of medicine and the traditional methods of delivering 
health care. 
As was previously mentioned, only in recent years has planning 
been accepted by managers in this country as a function worthy of spe­
cific and formal attention. This is probably due to the existence 
of certain ideological viewpoints, as well as a relatively lower "need" 
for formal planning in earlier years. In recent years the need: for 
planning has increased and is more generally recognized, and some of 
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the ideological viewpoints are more relaxed. Although planning in the 
health field may be somewhat less advanced than that in other fields, 
it could not be too far behind in years from a historical point of view. 
One factor which may have retarded the development of planning in 
the health field is the basic nature of the health care industry and 
the role of the profession of medicine. The physician's training, 
method of practice, philosophy, and economic arrangements are based on 
the inviolable one-to-one relationship of the patient and his doctor. 
Anything which threatens a change in this relationship is usually 
strongly resisted by the profession. These considerations usually 
result in philosophies and practices opposing the corporate practice 
of medicine, government intervention or control, or any form of strong 
organizational management. Since planning is considered to involve 
some form of management, control, or even some indirect influence and 
restraint on the physician, his mode of practice, and his professional 
aspirations, it has in many cases been neglected, avoided, resisted, 
or even vetoed. 
One of the primary factors in the increasing need for an accept­
ance of planning in recent years is the rapid advance of technology and 
the consequent high investment in facilities and personnel which often 
can be justified only on a regional basis. Thus, the increasing need 
for planning in the health field develops. 
After World War II some attention began to be directed toward 
the planning of hospitals. At first this amounted to little more than 
a recognition of the need to avoid duplication of hospital facilities 
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in an area, and the need to plan the number of beds based upon the pro­
jected demands for health care in the community. Further emphasis was 
placed upon the planning and design of hospitals by the passage of the 
Hill-Burton legislation. In recent years, hospital planning in par­
ticular has become more widespread and more sophisticated. There is 
relatively little evaluated evidence, however, of the success of these 
efforts. 
Planning on a broader basis than just hospital construction was 
initiated and promoted by the government through legislation establish­
ing the Regional Medical Programs and Comprehensive Health Planning., 
Although it seems reasonable to assume that Federally-sponsored planning 
programs are here to stay, it is still unclear just what the nature of 
these programs might be. Among the possible directions these programs 
might take are the following: 
(1) Planning in its broadest sense, including the various types 
of planning and all of the steps described in the previous chapter. 
(2) Administrative and financial control; e.g., authority of 
review and approval of requests for funds, to prevent duplication and 
waste. 
(3) Providing financial support to promote planning by local 
and regional agencies. 
It seems likely that, regardless of the specific directions of develop­
ment of these programs in the future, considerable local initiative 
and effort will be required in order for the planning to be successful. 
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The institutional effort required in planning clinical facilities 
for medical education must include elements of the broad spectrum of 
planning in the health field, as well as other elements of planning 
peculiar to educational institutions. Clinical facilities are service 
facilities, and therefore should be planned as a key element in the 
health-service programs of the region. However, the institution's 
primary objectives involve education, and are not always operationally 
compatible with service needs. The conflicts among service, education­
al, and research objectives, the rapidly advancing medical technology, 
the complex and largely uncoordinated organizational arrangements, and 
the lack of. good and clear measures of success create a complex environ­
ment for the planning of clinical education facilities. The following 
sections will further elaborate on certain aspects of this environment 
and their effects on the planning process. 
Medical Education 
Many types of students in the health field receive parts of their 
training in clinical settings. It appears, however, that the education­
al requirements of physicians are dominant in most major aspects of 
planning for clinical education programs. Therefore, this section will 
emphasize characteristics of medical education which are important in 
the process of planning for clinical education facilities. 
The professional education of physicians usually begins after 
four years of college and consists of four years of medical school, one 
year of internship, and two to six years of residency depending upon 
the specialty chosen. The first two years of medical school involve 
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education in the basic life sciences, including anatomy, pharmacology, 
bio-chemistry; and microbiology, They may also include limited exposure 
of the students to patients, primarily to demonstrate the relevance of 
the basic sciences to medical practice. Most instructional sessions 
during this period take place in classrooms and laboratories. 
The last two years of medical school involve clinical training, 
i.e., direct exposure to and experience in the care of patients. Most 
of this training is on-the-job training in the teaching hospital. The 
training periods on individual subjects are referred to as "clerkships." 
During a clerkship students are assigned patients to "work-up" and fol­
low throughout their stay in the hospital. The students take patients' 
histories, examine the patients, request certain tests, and prescribe 
certain treatments, all under the close supervision of the "house staff" 
and faculty. Much of the work performed by students as training exer­
cises is duplicated by the house staff and faculty. In addition to 
hospital inpatient experience, the last two years of medical school 
include outpatient care, off-campus experiences, and special study and 
research electives. 
The general approach in clinical training seems to be to expose 
the students to a broad spectrum of cases and to all of the basic 
specialties in medicine. Some elective time is allowed for the students 
to follow their own interests. The primary objectives in clinical 
training involve having each student: 
(1) Gain basic and general knowledge of medicine, its history 
and approach, and its specialties. 
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(2) Learn the scientific approach and develop the ability to 
apply it in practice. 
(3) Prepare for continuing education throughout his professional 
life, 
(4) Identify the fields or specialties in which he is most 
interested. 
(5) Learn enough about all of the basic areas of medicine to 
justify his being called a "doctor." 
The internship consists of one. year of clinical training in a 
teaching hospital to prepare the graduate physician for further specialty 
training or for general practice. One pattern of training for interns is 
a rotation through all of the basic medical specialties; this is likely 
to be the case for those who plan to go into general practice. The 
nature of their training in this pattern is similar to that of the clerk­
ship, except that their responsibilities and involvement are greater. 
The other pattern consists of one or two specialty areas which complement 
the area selected for residency training. 
The residency is the period of specialty training for physicians; 
it also take place in a teaching hospital. The lengths of residencies 
are from two to six or more years, depending upon the specialty chosen. 
Residents are responsible for the day-to-day medical care functions and 
medical management on the units to which they are assigned, under the 
general supervision of the staff physicians or faculty. In a medical 
school hospital the residents play a major role in teaching medical 
students, and, if the hospital is primarily an indigent, referral type, 
they may assume most of the responsibilities for accepting patients for 
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admission to the hospital and arranging for their care. In other hos­
pitals the residents are usually less involved in teaching and admis­
sions; their role consists primarily of carrying out the orders of the 
patients' regular physicians and managing the patients' care in the 
absence of the regular physicians. 
Facilities for the first two years of medical education are pri­
marily classrooms and laboratories similar to those required for science 
students in other types of curricula. There are some special features 
required, however, such as those for anatomy and animal surgery. Clin­
ical training requires primarily hospital facilities, both Inpatient and 
outpatient, with some special features to accommodate the educational 
function, e.g., conference rooms, study areas, and laboratories. Pop­
ular rules-of-thumb indicate that three or four hospital beds are 
required for each student in clinical training. There are no similar 
rules or indicators for outpatients. 
Medical students in their clinical years take clerkships offered 
by the various clinical departments. Some of these clerkships are 
required, others are elective. Some have prerequisites, but a large 
number do not. The required clerkships are usually taken during the 
first year of clinical training. 
Students usually take only one clerkship at a time; therefore, 
they are split into groups and scheduled for their required clerkships 
in a manner which will distribute them evenly throughout the basic 
clinical departments and throughout the year. Some electives are taken 
during the first clinical year, but most are taken during the last 
year. Typically, the first year emphasizes inpatient programs, with 
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outpatient experience coming in the last year, 
Until recent years medical schools operated on a full-scale basis 
only nine months out of the year, from September until June; a small 
number of students might be involved in research projects during the 
summer. Recently, they have moved towards a 12-month operation. Under 
this mode of operation, at any time during the year approximately 75 
per cent of the students are in formal training and the others are on 
vacation or non-credit activity. Of the 75 per cent In formal training 
some may be on electives at other institutions. The number of students 
taking electives at other institutions will depend on many factors, 
including (1) the policy of the. medical school, (2) the capabilities 
and characteristics of the medical school and its teaching hospital, 
(3) the_affiliations of the medical school and its teaching hospital, 
and (4-) the geographical location of the medical school. 
There is much discussion among medical educators of the possi­
bility of and need to eliminate the internship since most of its initial 
purposes are now accomplished by the clerkships, and most of its present 
activities are very similar to the first year of residency. 
At the present time residency programs are instrumental in the 
clinical training of medical students. Residents manage the patient 
care programs of the teaching hospital and provide a large part of the 
supervision and training of medical students in their direct experience 
in the patient care process. 
The relationship of the residents and the medical school faculty 
may be considered analogous to the relationship of graduate students to 
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the faculty in other types of schools. The residents are students as 
well as practitioners in the various specialties in which the faculty 
members are professionally and academically interested. As the most 
advanced students, they serve to stimulate the faculty, assist them in 
patient care investigations and research, and relieve or support the 
faculty in many patient care and teaching functions. The residents are 
on a high level professionally and technically, and therefore are more 
interesting and challenging students for the faculty. Moreover, the 
residency programs are the only educational programs from which the 
graduates go directly into the practice of the specialties in which the 
faculty members are primarily interested. Therefore, the requirements 
of residency training are very important to the faculty in planning for 
future clinical education programs. 
Residency programs are developed and sponsored by the various 
clinical departments of the teaching hospital. They are reviewed and 
approved by a review committee which is staffed and controlled by the 
national specialty board representing the specialty of the particular 
residency program in question. It is likely that each residency' program 
in a particular hospital will be subject to review and approval by a 
different review committee. The standards for various residency pro­
grams are not uniform and are in many ways uncoordinated. 
The review committees use certain general standards in evaluating 
residency programs. Some of these standards are quantitative, or at 
least imply minimal levels of operation or patient-care exposure. For 
example, a given residency program may require a certain number of beds, 
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cases, outpatients, deliveries, operations, etc., per resident per year. 
While these standards are necessarily important considerations in plan­
ning clinical programs, they are not integrated and coordinated in a way 
such that their application alone will lead to an effective and efficient 
program either for medical education or hospital operation. The inte­
gration of these standards and criteria with those for medical student 
education and hospital operation becomes a critical aspect of the plan­
ning process. 
The number of residents which can be trained in a particular 
hospital is limited by the level of patient care activity in that hos­
pital. Conversely, to support given numbers of residents in its various 
residency programs, the teaching hospital must attract an input of 
patients sufficient to generate the required level of patient-care 
activity. The latter seems to be the direction of planning in the 
medical school teaching hospital. 
The relationships among the medical student programs, residency 
programs, and faculty activity and interests are often very complex and 
indefinite. For example, (a) there are no clear, accurate, and objec­
tive standards regarding the clinical exposure required for medical 
students in the various specialties, and therefore there are no such 
standards for the number of residents required to support a medical 
student program of a particular size; (b) the medical student curriculum 
is in the process of intensive investigation and change; therefore, the 
levels of activity in the various specialties are not fixed and cannot 
be predicted with confidence; (c) the size of the faculty required is a 
function not only of the number of medical students, but also of the 
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number of residents, service obligations, and research activity; (d) 
research activity Is a function of faculty interests and capabilities 
and governmental support; and, (e) the residency programs are a function 
not only of the medical student programs, but also of the service obli­
gations, faculty interests, specialty board requirements and institu­
tional objectives. 
It has been stated that the requirements of residency training 
are dominant in planning clinical education programs and facilities. 
According to one view, the types of patient care programs and levels of 
activity are largely determined by the requirements of the residency 
programs; medical student programs will satisfactorily "fit into" the 
clinical programs designed for the residents. One problem with this 
position, however, is that in many cases the medical school has no 
official charge for the education of residents. The official charges 
and the funding are usually related more directly to medical students, 
A lack of clearly stated objectives and policies regarding the residency 
programs can cause confusion and inconsistency in clinical program plan-
ningo 
Because of a projected worsening of the physician shortage, there 
is presently strong pressure on medical schools to expand enrollment. 
Such expansion, however, is a slow, complex, and expensive process, due 
to the requirement for hospital facilities and clinical programs and 
because of the low student-faculty ratio common in medical schools, 
Some idea of the expense involved In just the hospital facilities and 
clinical programs can be obtained by making a conservative estimate of 
the cost per bed of teaching hospital construction at $30,000 and 
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multiplying by three beds per student, resulting in an estimated capital 
investment of $90,000 per clinical student. The hospital operating cost 
per bed may be conservatively estimated at $18,000 per year. Assuming 
a typical 50 per cent collection rate on teaching patient charges, the 
net cost per year per student to the institution is approximately 
$27,000. Additional costs include faculty, housing, classrooms, labora­
tories, and other student activities. 
As mentioned above, the medical school curriculum is presently 
undergoing a process of critical review and change. In the clinical 
years the traditional curriculum consists primarily of departmental 
clerkships and electives in the departments of medicine, surgery, 
obstetrics/gynecology, pediatrics, and psychiatry. While the students 
are in the clerkship of a particular department or specialty they are 
exposed to those aspects of diseases and abnormalities of interest in 
that specialty. It is claimed that since the clerkships are primarily 
departmental and specialty oriented, and since the instructors are 
primarily specialists, the students do not get the "total systems" 
picture of the disease or abnormality; i.e., they are not presented a 
comprehensive, integrated view of the case. 
Systems-oriented curricula are being developed in order to over­
come some of the apparent deficiencies of the traditional methods. In 
such a curriculum, the students would be taught to view diseases and 
abnormalities in the context of the physiological systems in which they 
occur and in the context of a systems-analytic view of the disease 
process itself. This is carried further than just the technical aspects 
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of the disease, its process, and the physiological system involved, and 
includes the sociological and psychological aspects as well. 
At the present time the primary structure of the systems-oriented 
curriculum is multi-disciplinary clerkships. These clerkships integrate 
the exposure of the student to the various aspects of the disease pro­
cess, and the physiological system over time and attempt to integrate 
the conceptual viewpoints of the various disciplines and specialties. 
An example of a multidisciplinary clerkship is one which integrates 
obstetrics, pediatrics, and psychiatry in training students in the care 
of mothers and their newborn babies. Another one integrates medicine 
and psychiatry. 
Another factor influencing medical school curriculum changes is 
the increasing diversity of the entering students. In past years the 
academic backgrounds of entering students were more homogeneous (usually 
in the liberal arts) and their objectives regarding professional prac­
tice were more standard (usually general practice). Now students enter 
from many different backgrounds, e.g., liberal arts, chemistry, mathe­
matics, engineering, and physics. Also, their objectives are as varied 
as the many specialties which exist today; very few plan to go into 
general practice. This diversity of background and objectives creates 
the need for a flexible curriculum which provides more electives and 
multiple tracks for the students to follow. 
These trends and changes in medical school curricula may have 
significant implications for resource requirements, including clinical 
facilities, at the medical school. They imply changes in the types of 
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patient-care exposure and amounts of each to be involved in the educa­
tional programs. They will also affect the number and types of hospital 
beds, the nature and extent of outpatient facilities, and the location 
and design of educational space such as study areas, conference rooms, 
and lecture rooms. The larger number of electives and the larger amount 
of elective time may require more excess capacity and more flexible 
facility designs. 
The virtual explosion of technical knowledge in the medical 
fields in recent years has contributed to a proliferation of and 
increased emphasis upon the medical specialties. Most medical school 
graduates go into some specialty. Many educators claim that this in­
crease in technical knowledge and specialization has outdated the gen­
eral practitioner (GP). Whether this is true or not, the relative 
number of GP's is decreasing rapidly, and there is growing concern over 
the shortage of generalists or "primary physicians" in the health field. 
There are relatively fewer physicians available for and interested in 
first-line contact with the patient population, the care of patients 
with routine and relatively simple ailments, and the screening function 
including initial diagnosis and referral to specialists. For these 
reasons, it is more difficult for the patient to enter the health-care 
system and to receive the proper care at the right place and at the 
right time. 
Changes in technology and medical economics are creating prob­
lems, pressures, and opportunities regarding the health-care delivery 
systems in this country. The general need is to create an improved 
health-care delivery system which will rapidly and effectively carry to 
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application the many results of medical research and technological 
advancement. There is also the problem of rapidly increasing costs of 
health care, which apparently can only be curbed by innovative improve­
ments and new designs in health-care delivery systems. Educational 
institutions attempt to contribute to the solution of these problems by 
the appropriate education of its students and through the development 
and demonstration of model systems. Therefore, these considerations are 
important in planning for clinical education facilities. 
Not all medical student training must take place in the medical 
school's own hospital. Most medical schools are affiliated with other 
institutions to obtain resources for portions of their educational pro­
grams. Affiliation arrangements may involve political, economic, and 
medical elements. They help prevent expensive duplication of clinical 
facilities and programs and contribute to the diversity of experience 
available to the students and faculty. The development of affiliations 
is a complex and vital phase of planning for clinical facilities for 
medical education. 
Another alleged problem with medical education today is its heavy 
orientation toward the acute stage of medical care within the hospital. 
Non-hospital practice, e.g. outpatient and home care, has received little 
emphasis. Many educators feel that this Is inappropriate for the educa­
tional process since much of the physician's practice involves extant 
hospital services. Also, it may be that this heavy emphasis on hospital 
practice in the physician's training causes him to be hospital oriented 
in his practice after graduation and results in over-utilization of 
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hospitals as well as inadequate practice in other ways. The move of 
many medical schools towards general outpatient programs, community 
medicine, etc., attempts to improve the balance in this respect."*" 
The Medical Center 
A university medical center used for training in medicine and the 
allied health professions usually consists of the teaching hospital, 
clinics, and research facilities. Typically, these facilities and 
functions are closely related geographically and organizationally to 
the other elements of the university which are involved in health 
education. This is especially true of the basic science and clinical 
departments which are involved directly in the education and training of 
medical students. The close relationship of these two fields is felt to 
be one of the most important factors contributing to the present alleged 
high quality of medical education in the United States. 
In many cases the teaching hospital is, for all present intents 
and purposes, owned and operated by the educational institution. In 
other cases, the institution obtains clinical programs and facilities 
for educational purposes through affiliations with hospitals which are 
owned and operated by other organizations, typically a city, county, or 
1It should be noted that not all medical educators agree that 
the relative emphasis on acute and specialty care in medical school 
should be changed. One viewpoint on this subject is that the physician 
must obtain training and experiences in these types of medical care in 
some way, and that the best, if not the only, way is through his medical 
school training. The skills and experience needed for the more common 
and routine aspects of medical practice are relatively easier to obtain 
through actual practice than are the skills and experience needed for 
handling acute, complex, and special cases. Therefore, the medical 
school should emphasize training of the latter type. 
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the Veterans Administration. This discussion will be limited to the 
case in which the teaching hospital is owned and operated by the educa­
tional institution; however, most of the considerations to be discussed 
are the same for both cases. The term "teaching hospital" will be used 
hereafter to refer to the full array of hospitals, clinics, and clinical 
research functions and facilities which make up the medical center. 
In some cases the teaching hospital is under the control and 
direction of the dean of the school of medicine. In other cases, the 
hospital administrator and the dean separately report to the same pro­
vost or vice president who is responsible for coordinating the hospital 
and educational programs. The clinical faculty of the school of medi­
cine typically make up most of the medical staff of the hospital; how­
ever, some private-practice physicians may be on the staff of the hos­
pital and perform part-time teaching functions. The chairmen of the 
clinical departments in the school of medicine are usually chiefs of 
the corresponding services in the teaching hospital. The medical 
director of the hospital is frequently the dean of the school of medi­
cine or is on his staff. 
The functions of the medical center include education, research, 
and service. The educational programs which appear to receive the most 
emphasis and to have the most influence on the structure and operations 
of the medical center are those of the medical students and the resi­
dents. And, as was mentioned earlier, the nature of the residency pro­
grams and their requirements appear to determine more directly the 
characteristics of the clinical programs than do the medical student 
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programs. The importance of the residency programs, however, may not 
be reflected in the formal planning and budgeting procedures of the 
institution. 
Other educational programs of the medical center may include 
dentistry, nursing, medical technology, radiologic technology, medical 
records, medical illustration, public health, and graduate studies. 
Many of the students receive portions of their training in the teaching 
hospital. The rapidly growing need for allied health personnel is 
resulting in increased emphasis on their training programs, larger 
numbers of students, and greater demands on resources. Continuing 
education is another element of growth in medical centers., The medical 
center is increasingly called upon to develop continuing education pro­
grams to keep practitioners up-to-date in the rapidly advancing knowl­
edge and technology of the health field. 
Research in the medical sciences has been one of the most impor­
tant and fastest growing functions of the medical center in recent 
years. Advances in medical knowledge and methods resulting from these 
research efforts are well known. While producing results valuable to 
society, research has at the same time contributed to the development 
of the medical centers and schools of medicine. Research has influenced 
the directions and the emphases of the schools, and has been a large 
factor in financing their operations. The emphasis on research has 
influenced the types of facilities constructed, the types of faculty 
obtained, and thereby, the nature of the clinical programs and the edu­
cational programs of the students and house staff. 
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The school of medicine's commitment to and extensive involvement 
in providing immediate and direct services to people is an important 
distinguishing characteristic of its philosophy and operations. Few 
other schools (notably, dentistry) find it necessary to perform such a 
service function in conjunction with their educational and research 
programs. Basically, however, the objective of the service programs is 
to provide the clinical material necessary for educational and research 
programs. 
The usual method of coordinating clinical programs with teaching 
and research needs is to have the faculty control the patient input to 
the hospital. In the typical case, most of the patients are sent to 
the university's hospital on referral from private practice physicians 
or health agencies. Most of them are referred for special services not 
generally available in the community. This arrangement is a natural one 
for several reasons, including the following: (a) in order to accom­
plish its educational and research objectives, the school of medicine 
must possess or have direct access to the full range of medical exper­
tise, knowledge, and facilities, (b) the residency programs require 
specialty programs, and (c) the specialty referral population is one 
from which the input to the hospital can be more easily controlled. 
The various functions and activities of the medical center are 
strongly interdependent. For example, most individual members of the 
clinical faculty are simultaneously involved in patient care, education, 
and research. Their patient care functions include hospital and clinic 
services; their research is both clinical and basic science research; 
and their teaching involves medical and allied health students in the 
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basic sciences and clinical practice. And medical students are involved 
in both the clinical and basic sciences , sometimes during the same 
training period. These interdependencies are important considerations 
in the development of program and facility plans which will result in a 
productive environment and economical operations. 
The service function of the educational institution's teaching 
hospital may create problems of goals and priorities. Some educators 
and administrators question whether an educational institution should 
own and operate a hospital. Educational interests and needs may not be 
consonant with community service needs. Lack of consonance probably 
arises most clearly and most frequently in terms of the priority of 
objectives and the allocation of resources. Objectives of the school 
involve primarily teaching and research, and emphasize tomorrows needs 
and desires. The objectives of the hospital must relate more directly 
to the provision of quality service to patients at the present time. 
While the objectives of the school and the hospital are certainly com­
patible in the long run, the short run operational problem of accom­
plishing them through the appropriate priorities and resource alloca­
tions is a significant and difficult one. 
Another problem faced by the teaching hospital is the rapid 
change in medical technology and programs. The teaching hospital, in 
order to serve the required functions for the schools, must attempt to 
stay in the forefront in regard to technology and methods. Therefore, 
it must undergo a continuing process of alteration, adjustment, and 
investment in new programs and facilities in order to stay up-to-date. 
This process of change is also contributed to by the requirements of 
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meeting the changing needs and desires of the faculty and curricula of 
the schools. In addition, change is required to meet the increasing 
public expectations regarding the services provided by the medical 
center. 
The management of the hospital as a unified organization directed 
toward a clearly specified and well understood goal is an extremely 
difficult if not an impossible task. In addition to the difficulty of 
developing effective operational goals for the hospital as a unit, there 
is the condition of the hospital being staffed almost entirely by vari­
ous professional, quasi-professional, and trade groups. Typically, 
these groups have their own objectives, standards, and norms, the total 
of which does not always lead to a rational and effective hospital 
system; the groups do not always reflect the objectives and standards 
which are or should be those of the hospital as a unified organization. 
One significant problem in the administration and management of 
teaching hospitals is the lack of explicit and meaningful cost responsi­
bility. While the hospital administrator or director is generally con­
sidered responsible for the control of hospital costs, he usually has 
authority over only a part of total costs. The medical staff exercises 
control over a significant portion of hospital costs without having 
commensurate managerial responsibility for those costs. 
The approaches and attitudes of the medical staff contribute to 
the difficulty of managing the teaching hospital in other ways. Most 
physicians, by virtue of their training and interests, are inclined to 
act independently rather than organizationally. Each is trained to rely 
primarily upon his own judgment and decision in medical practice. In 
Ill 
general, physicians are interested primarily in their professional 
practice and, in particular, their medical specialty. Without judgment 
as to whether these characteristics of the physicians are good or bad, 
it seems safe to say that they make the administration and management 
of teaching hospitals more difficult. 
Some of these same characteristics, although less pronounced, 
are found within other groups of hospital personnel. 
In recent years, medical schools have been increasingly recognized 
as a significant resource capable of leadership with regard to many of 
the nation's health care problems. For example, the Regional Medical 
Program legislation placed medical schools in a central role in develop­
ing regional programs relating to heart disease, cancer, and stroke. 
It appears that the medical school and teaching hospital may be called 
on to provide services over and above those required for teaching and 
research. This will accentuate the problem of balancing programs and 
resources so that teaching, research, and service needs are met. Many 
educators feel that any significant growth in the service activities of 
medical schools will create a serious drain on the faculty and resources 
of the medical school, and thereby threaten the accomplishment of the 
primary objectives of the school. 
There are at least three ways in which medical schools can con­
tribute to improvement of the delivery of health services: 
(1) By studying how health care can best be provided. 
(2) By teaching medical students and young physicians practices 
which are effective medically and efficient economically. 
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(3) By providing models or demonstrations of health care 
delivery systems. 
The function of developing, evaluating, and demonstrating models of 
health care delivery systems seems to be one of the primary ways in 
which teaching hospitals will emphasize their service role in the future. 
These new models of health care delivery systems require innovations in 
organization, facilities, and methods. Many will require a "team 
approach," as more and more of the service functions require non-medical 
as well as medical disciplines. The care function in the medical center 
is changing from a concentration on the treatment of acute, short-term, 
somatic disease to a more comprehensive system of delivery of care, 
including psychiatric illness, prolonged illness, emergency cases, 
special cases, health promotion, and disease prevention. 
Other ways in which teaching and service activities are changing 
are in the development of new settings, including private wards, cen­
tralized outpatient departments, group practices, community health 
centers, home-care programs, clerkships with GP's, and small group 
teaching. Also, there is more emphasis on graduate and post-graduate 
programs and on continuing education. 
New tools and methods are being introduced in the operation of 
the medical center through automation, data processing, programmed in­
struction, audio-visual aids, etc. 
All of the above-mentioned changes and developments contribute to 
increasing complexity in organization, function, skill requirements, 
equipment, cost control, methods, and objectives. 
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In conclusion, certain generalizations regarding the probable 
role of the teaching hospital in the future seems appropriate. With 
regard to its teaching function, the hospital will provide a cross-
section of patient care programs adequate for educating students in the 
various health fields, within operational systems reflecting high quality 
and excellence. The hospital will provide the clinical material neces­
sary for the research programs of the schools, and will provide an 
environment which is both inspirational and productive with regard to 
research. In its service functions, the hospital will provide a focus 
of leadership in the development of improved health care delivery sys­
tems, will be involved in developing, evaluating, and demonstrating such 
systems, and will be a source of specialty services for the community 
and region. 
Changes in the Health Field 
The university medical center is an integral part of the health 
care system of the country. Its objectives, programs, and operations 
are greatly influenced by the changes and trends in the health field in 
general; therefore, these changes and trends are important considera­
tions in the process of planning for clinical education facilities. 
This section will describe briefly some of the most important elements 
of change within the health field which impinge upon the medical 
center's planning process. 
One of the most important elements of change is the changing 
expectations and demands of the public regarding health services. 
Increasing expectations and demands are resulting from greater 
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affluence, urbanization, education, and an awareness of the results of 
medical research as well as the application of science and technology in 
other areas. There has also been an increasing awareness of some of the 
social ills of the country, along with the growing opinion that some­
thing can and should be done about them. In addition to individuals 
seeking more and better services, the government has reacted by initi­
ating the health programs of the "war-on-poverty," Medicare, and Medic­
aid. These programs have generated different and greater demands on the 
health-care institutions. 
Governmental programs now cover a large portion of the population 
and have resulted in demands for health services which did not exist 
before. Through experience with these programs, the government and the 
public have become much more concerned about the rapidly increasing 
costs of health care. Public and governmental scrutiny has resulted in 
many studies, hearings, and publications regarding serious problems in 
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the health care system of this country. There seems to be little doubt 
that governmental influence in this field will continue to increase. 
Some writers even predict that the health care system will be socialized 
in the future, or at least will be managed and regulated in a manner 
similar to that of the utility industries. 
Another significant change is the declining role of general prac­
titioners. Most medical school graduates now go into specialties rather 
than general practice. This increasing specialization and other factors 
such as changes in physicians' mode of operation are making it more dif­
ficult for patients to gain entrance to the health care system. As a 
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result, many people use the emergency room and outpatient clinic of the 
hospital as their source of medical care. The use of the hospital in 
this way, has been increasing in recent years. 
Other factors are also increasing hospital usage. More of a 
physician's practice now takes place in the hospital. Many of the 
special diagnostic aids, procedures, and treatments require sophistic 
cated and expensive equipment as well as skilled personnel which are 
available primarily within hospitals. Also, special consultation and 
nursing services are available within the hospital. Insurance coverage 
is also contributing to hospital usage. It is claimed that many pa­
tients are unnecessarily assigned to hospitals in order to get insurance 
reimbursement for services received. 
Several other changes are important considerations in structuring 
programs within the medical center which will expose the students to 
various modes of practice; e.g., the school may want the students to 
participate in group practice. In group practice physicians are organ­
ized into small groups containing various medical specialists which com­
pliment each other in terms of the patients' needs; i.e., the most fre­
quently needed consultations are available within the group. Usually 
the members of a group share the same facility and ancillary services. 
They also assist each other in taking "calls," vacation coverage, etc. 
The most important advantage, however, is the availability of a diversi­
fied team of complimentary medical specialists and allied health per­
sonnel which can provide effective, convenient, and efficient health 
care. 
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The Kaiser— Permanente program in California provides a different 
type of group practice which may reflect the direction of future changes 
and improvements in medical practice and health care delivery systems. 
This highly successful program provides complete health care services 
for subscribers on a pre-payment basis. Preventive medicine and health 
maintenance are emphasized. Periodic comprehensive health check-ups are 
provided. Physicians are employed by the program and share in the 
profits. Studies of the results of this program indicate that it is an 
efficient and effective way to provide health care to groups; e.g., the 
average number of days/year each person spends in the hospital is sig­
nificantly lower than the national average and than the average for 
other similar groups. 
The increasing emphasis nationally on preventive medicine and 
health maintenance may have significant implications for teaching hos­
pitals. One example of a new health maintenance program which might be 
undertaken by teaching hospitals is the multiphasic screening clinic, 
developed by the Kaiser-Permanente program, in which "non-sick" patients 
undergo a battery of examinations and tests as a part of a routine 
check-up. These examinations and tests are performed by machines. 
Much of the information handling and data processing is performed by 
computers, and a report is printed out for the doctor prior to his 
examination of the patient. This report provides the doctor with infor­
mation not normally available under usual methods of practice to assist 
him in a more thorough evaluation of the current health of the patient 
and in detecting early signs of abnormality. Multiphasic screening Is 
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often provided as a part of a group insurance program at nominal cost to 
the patient. 
The recent emphasis on regional health planning is already influ­
encing planning and operations at teaching hospitals. The primary rea­
son for this emphasis is the need for developing a better coordinated 
and a more effective and efficient health care system. Under the con­
ceptual scheme usually proposed for such a system, the local practi­
tioners , hospitals, and clinics provide the primary medical care serv­
ices, i.e., the "first-line" contact with the patient and the provision 
of those services which are relatively unspecialized and which do not 
require complex, sophisticated, and expensive programs and facilities. 
The secondary level of care is provided at selected community institu­
tions, and consist of consultant and diagnostic services. The top level 
of care involves the super-specialty services, and is provided at 
regional centers. The specific services to be provided at each level 
in order to develop an effective and efficient system would be deter­
mined by patient needs, resource availability, and economics. Univer­
sity medical centers would probably be the primary base for the speci­
alty services. 
Another development which is significant for facilities planning 
is the implementation of the concept of "progressive patient care." 
Under this concept there are usually three levels of care, i.e., inten­
sive, intermediate, and self-care. These levels are defined in a manner 
which indicates the levels of nursing and medical care requirements. It 
is claimed that the planning of facilities, equipment, and staffing 
especially for each level of care will result not only in better 
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care for the patient but also in more productive and economical opera­
tions. As a further attempt to match facilities and resources to 
patient needs, some hospitals are adding facilities for ambulatory 
patients whose requirements for elaborate and expensive facilities and 
nursing staff are less. Without these facilities, many such patients 
are now admitted to expensive hospital nursing units and thereby consume 
unnecessary resources. 
The Federal Government has shifted its emphasis from physiologi­
cal research to the development of health-care delivery systems in order 
to implement that knowledge which is already available, and to make 
health services more available to the entire population. This shift has 
been reflected through granting agencies as well as programs such as 
those of the "war-on-poverty." The result has been an increased empha­
sis within institutions throughout the health field, and especially 
within university medical centers, on the development, evaluation, and 
demonstration of new models of health care delivery systems. 
Possibly the most important factor affecting many of the changes 
and trends mentioned herein is cost. There is growing concern over the 
rapidly rising costs of health care and their possible detrimental im­
pact on the entire health-care system. Largely because of increasing 
costs, all aspects of the health field are under increasing scrutiny by 
both governmental and consumer agencies. Several recent investigations 
of health-care costs have resulted in indictments of the health field 
as representing a "non-system" which is very low in productivity, and 
which, in many respects, is too much governed by the narrow financial 
and political interests of certain factions. The health education 
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institution and the medical center must, of course, be responsive to 
these problems. 
New methods and equipment are being incorporated in hospitals in 
attempts to increase productivity. One of the most important of these 
is electronic data processing and communication systems. Another is 
automatic equipment in some of the myriad material-handling functions In 
hospitals. Also, convenience and pre-packaged frozen food systems are 
being adopted. These and other developments are requiring radical 
changes in design and operating systems. 
Thus, it is seen that the process of planning for clinical edu­
cation facilities must involve decisions regarding many developments in 
the health field. 
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CHAPTER V 
A PLANNING EXPERIENCE 
The author served as project engineer in a major facilities 
planning effort at the Medical College of Georgia during 1967-68. 
Involvement in this planning project provided most of the insights and 
information upon which this and subsequent chapters are based; i.e., 
the planning effort at the MCG was the "experiment" phase of this 
research. This chapter describes the author's experience in the plan­
ning project. Because of the nature of the present investigation, much 
of what is described herein is in the form of perceived deficiencies 
and problems relative to the logical structure and order sought in the 
systems approach and in management science applications. Also, it 
should be noted that many of these deficiencies and problems derive 
from environmental characteristics which are by no means unique to the 
Medical College of Georgia. 
In response to increasing needs and pressures within the State 
of Georgia and the nation for additional physicians, the Medical College 
of Georgia, during 1965-66, decided to increase its entering class en­
rollment in Medical School from 100 to 144 students. With the approval 
of the Regents of the University System of Georgia, ,the MCG adminis­
tration began planning for this increased enrollment and for the addi­
tional facilities that would be required. The new facilities expected 
123 
to be needed were a basic science building and additional clinical 
facilities, both of which were to be constructed in conjunction with 
facilities for a new School of Dentistry. The Regents gave preliminary 
approval for a construction project in the amount of $5,000,000 which 
was to include clinical facilities for both Medicine and Dentistry. 
In addition to the need for an expansion of enrollment, the Dean 
and Faculty of the School of Medicine felt an urgent need for other 
types of changes, including changes in programs, facilities, and image. 
For example, patients of the Eugene Talmadge Memorial Hospital, the 
teaching hospital of the MCG, were primarily medically indigent patients, 
sometimes referred for specialty care but more often for purely economic 
reasons. It was felt that the patient population should be a more 
representative cross-section of the population of Georgia, or at least 
of the surrounding community, including more "carriage trade," outpa­
tients, and emergency cases. The School wanted to develop better and 
more advanced models of health care delivery systems to be used in edu­
cation and in providing services to the people of the State. It wanted 
to incorporate modern management and support systems for more efficient 
and effective operations. Also, it was attempting to develop a more 
flexible "multi-track" curriculum for medical students, which might have 
significant implications for programs and facility requirements. 
The Medical School was already involved in a process of major 
curriculum change at the time the facilities planning project was ini­
tiated. , Several faculty conferences had been held off-campus for the 
purpose of developing plans and voting for the basic structure of the 
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new curriculum. The faculty voted in favor of a new curriculum which 
was a significant departure from the old one, and it established com­
mittees for implementing the decision. The new curriculum was to 
include more electives, more flexibility to develop individualized pro­
grams of study, and new multidisciplinary clerkships. 
The Regents and the MCG administration selected an architectural 
firm from Atlanta to plan and design the clinical facilities. The firm 
was reputable and successful, and had performed other jobs for the Uni­
versity System of Georgia, but it had little if any experience in 
designing hospital facilities. The MCG administration apparently was 
not displeased by this inexperience; indeed it was felt that such a 
firm would be free of preconceived ideas and opinions and would there­
fore tend to be more imaginative and creative. 
After initial interviews and discussions with top MCG officials, 
the architect, with participation from the Dean of the School of Medi­
cine, conducted interviews with the chairmen of clinical departments 
and other key faculty and hospital personnel. These interviews were all 
conducted during one week in June, 1966. Based upon information from 
these interviews, the architect developed conceptual plans that included 
an extensive addition to the existing hospital structure, provision for 
better integration of inpatient and outpatient services, and the loca­
tion of services such as to promote a body-organ orientation for medical 
education. 
Discussion of these tentative plans brought out many serious^ dif­
ficulties and questions related to quality improvements, program 
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conflicts, and cost, and it was decided to attempt a more comprehensive 
and in-depth approach to planning for the facilities. In addition, 
since the Dean and the Faculty of the new School of Dentistry had not 
yet been recruited, it was decided to separate the dentistry and medi­
cine phases of the project so that the School of Medicine could proceed 
with planning and construction without delay. 
At this point the Regents were unaware of the probable cost of 
the facilities being considered by the MCG. Although the preliminary 
project approval was for $5,000,000 for both dentistry and medicine, 
the cost of facilities being considered by the School of Medicine alone 
was now estimated to be $25,000,000. Some indication of the reasons 
for this ambitious planning, and possibly for the wide discrepancy from 
the Regents' initial funding, can be obtained from a brief review of 
the existing hospital structure. 
Prior to 19 56 the MCG used the University Hospital, a city-county 
institution, as its teaching hospital. When the College decided that, 
for the purpose of developing improved teaching programs, it should 
build and operate its own hospital, a serious conflict and dispute 
resulted with the University Hospital and local physicians. Although 
the reasons for the disagreement are difficult to assess fairly and 
clearly, there are several possibilities. The local physicians who had 
served on the faculty of the School of Medicine while maintaining a 
private practice did not appreciate the prospect of losing this rela­
tionship. They may have also feared the possible threats to their prac­
tice of the new hospital and a full-time faculty. The issue of the 
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"corporate practice of medicine" was raised, which led to a series of 
meetings and negotiations with the Richmond County Chapter of the Med­
ical Association of Georgia. The result was a negotiated agreement 
between the Medical Association of Georgia and the MCG which specified 
the intended nature of the new hospital and the types of patients it 
was to serve. Essentially, the new Eugene Talmadge Memorial Hospital 
(ETMH) was to be for medically indigent patients referred to it for 
teaching purposes by private-practice physicians and health agencies. 
The faculty were to serve only patients referred to them, and were not 
to benefit personally from fees charged the patients. Also, private-
practice physicians were not to admit and treat their patients in the 
ETMH. 
As a result of these negotiated operating policies for the ETMH, 
the image of the hospital and the type of patient clientele seen did 
not, in the more recent judgment of most of the faculty, provide what 
was needed for good medical education. Also, the high proportion of 
indigent patients placed the Hospital in severe financial difficulty. 
A patient clientele consisting of a more representative cross-section of 
the population, including more paying patients, would help improve both 
of these conditions. In order to obtain such patients, it was felt that 
the Hospital's image, programs, and facilities would have to be improved 
significantly. 
The existing ETMH facility, completed in 19 56, was designed for 
some 850 beds, with relatively few specialized patient-care units. The 
patient rooms were two- and four-bed rooms. Few baths were provided. 
While a few examining rooms were provided on each floor and a small 
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clinic was included on the first floor, accommodations for large out­
patient operations were not provided. Only a few offices for the 
clinical faculty were provided on each floor, no research space was 
included, and the design did not facilitate the educational process of 
medical students. The logistical, communication, and other support 
systems in the facility did not seem to reflect the best engineering 
available even at the time of the planning of the hospital. Also, the 
facility was not sufficiently attractive and did not incorporate the 
features which would be necessary to attract the patient clientele and 
create the image desired by the School of Medicine. 
The Hospital had never operated at more than a 650-bed capacity. 
In 196 8, it was operating at approximately a 400-bed capacity. Many of 
the patient rooms had been converted to offices, research labs, and 
special procedure rooms. The outpatient program had expanded into some 
of the nursing units and into outlying buildings. 
Although there are, no doubt, legitimate historical reasons for 
many of these characteristics of the existing facility, they were con­
sidered to be serious deficiencies in relation to present objectives, 
needs of the educational process, and the state-of-the-art of planning 
and design for clinical education facilities. 
In consideration of the several ambitious objectives of the 
School, the many deficiencies of the existing facilities, and the 
recognized complexities and difficulties of the planning process, the 
Dean of the School of Medicine decided to attempt to develop a multi-
disciplinary team for a comprehensive, innovative, and in-depth approach 
to planning the new clinical education facilities. 
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Initiation of the Systems Planning Project 
The architect was given the charge of organizing a team consist­
ing of specialists such as industrial engineers, operations researchers, 
behavioral scientists, and communications experts. Consultants in each 
of these fields were located and asked to submit proposals stating their 
expected contributions, methodologies, costs, etc. The architect then 
assisted the Dean of the School of Medicine in evaluating these pro­
posals and determining who should comprise the planning and design team. 
At the invitation of the architect, the Director of the Hospital 
Systems Research Group at the Georgia Institute of Technology submitted 
a preliminary proposal to assist in functional planning and programming 
through the use of industrial engineering, operations research, and 
systems analysis and design. Since funds available for planning were 
not sufficient to form the type of team initially envisioned, and 
because of an apparent strong need for the type of work proposed by the 
Georgia Tech Group, it was decided to begin the planning with a team 
consisting of the architect, industrial engineers, and members of the 
MCG staff. 
These activities and decisions resulted in a formal proposal 
entitled "A Proposal for Operational Research and Planning for the 
Clinical Services Building, Medical College of Georgia," which was sub­
mitted to the President of the MCG in November, 1966. The general 
objective of the proposed project (later identified as the "Systems 
Planning Project") was to develop a set of industrial engineering speci­
fications for the academic and hospital systems which would be involved 
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in the pursuit of approved goals of the relevant subdivisions of the 
MCG and which would serve as a basis for the architect's design for the 
new Clinical Services Building. Specific objectives were as follows: 
1. To ascertain overall goals and constraints relevant to the 
expansion program of the MCG. 
2. To ascertain the specific goals and functional requirements 
of each relevant subdivision of the MCG, due regard being given probable 
future trends in medical and dental education. 
3. To identify the clinical resources required for medical and 
dental education and research, and to determine the interrelationships 
among the academic and hospital systems to be accommodated by the new 
construction. 
4. To develop a set of system specifications for use by the 
architect in designing physical facilities which would effectively pro­
mote the educational and research goals of the Medical College of 
Georgia. 
A procedure involving 13 major steps was proposed for satisfying 
the objectives of the Systems Planning Project, as follows: 
A. Conduct a series of interviews with the President, the Deans, 
members of the Committees on Medical Education and Clinical Research, 
and the Hospital Administrator in,order to ascertain overall goals and 
constraints, including particularly the extent to which new and differ­
ent concepts and methods of education are to be adopted, the nature of 
organizational changes (if any), and policy limitations in respect to 
students, faculty, funds, time, and other relevant factors. Enumerate 
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these goals and constraints, and obtain approval from the Dean. 
B. Conduct structured interviews with individual department 
chairmen and with selected educators and researchers in order to ascer­
tain specific goals of each department, major laboratory, and subdivi­
sions thereof, and to ascertain functional requirements for implementing 
such goals. Augment interviews by questionnaires and by analyses of 
relevant reports and records. Enumerate and describe the functional 
requirements resulting from this survey. 
C. Analyze the specific goals and functional requirements 
obtained in Step B, and identify instances in which stated goals or 
requirements conflict with each other or with the overall goals enumer­
ated in Step A. Refer such conflicts to appropriate officials for 
reconciliation, and revise functional requirements as necessary. Submit 
the revised version to the Dean for approval. 
D. Conceptualize the major academic systems that will be re­
quired for performing the educational and research functions approved 
in Step C. As entities conceptualized to include all resources neces­
sary for achieving the specific goals identified from Step C, these 
systems will describe the inputs, outputs, and internal relationships 
involved in medical teaching and medical research. This step will 
result in flow diagrams which depict each academic system and the inter­
relationships among academic systems, together with the general attri­
butes of all such systems. 
E. Based upon the requirements for clinical resources, identi­
fied as a part of Step D, confer with the Dean and the Hospital Admin­
istrator on hospital operating policies. Then, conduct a series of 
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structured interviews with members of the hospital management team and 
with selected hospital department heads and supervisors in order to 
ascertain the functional requirements of each hospital department or 
area. Analyze these functions, identify conflicts, and refer results 
to the Hospital Administrator for reconciliation of conflicts and 
approval of hospital functions. 
F. Conceptualize the major hospital systems that will be 
required for performing the hospital functions approved in Step E. 
This will result in flow diagrams and general attributes of all major 
systems of this teaching facility. 
G. Consolidate the results of Steps D and F in order to obtain 
a comprehensive set of flow diagrams and attributes for both academic 
and hospital systems. Gather gross input and output data from existing 
systems, and synthesize such data for new systems not presently exist­
ing but required in the proposed plan. Compile an outline which 
includes, for each system, an identifying title, a statement of func­
tion, and interval estimates of space and personnel requirements. 
Submit this outline to the Dean. 
The completion of Step G would enable the architect to develop a Program 
of Requirements for the Clinical Services Building. Concurrent with 
this architectural work, the remaining three steps in the proposed 
project would be undertaken. 
H. Establish priorities for the conduct of detailed studies of 
individual systems and system interrelationships. Criteria inherent in 
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the "systems approach" of modern industrial engineering practice will 
be combined with medical values deduced from the results of Steps A and 
B as bases for the priorities. Submit recommended priorities to the 
Dean for modification and approval. 
I. Conduct industrial engineering studies of individual systems. 
The comprehensiveness and intensity of each study will depend upon its 
priority as established in Step H. Such studies, utilizing whatever 
methods and techniques are appropriate in each instance, are expected 
to involve both systems analysis and systems synthesis, with emphasis 
upon quantitative and qualitative system attributes with architectural 
implications. Maintain a close working relationship with the architect, 
and supply him with interim results from individual studies as they 
become available. Independent critiques from hospital industrial engi­
neers with specialized experiences will be obtained and visits to other 
institutions will be made where appropriate. 
J. Summarize findings from Step I. Refine the interval esti­
mates of Step G, and establish general specifications for the configura­
tions, relative locations, and special features of space allotments for 
each system. Even though the results from this Step will be useful in 
the installation of systems after occupancy, the principal emphasis will 
be upon system specifications needed by the architect. Submit these 
industrial engineering specifications to the architect and to the Dean. 
The completion of Step J would satisfy the objectives of the proposed 
project and would enable the architect to proceed with the development 
of architectural drawings and specifications of the Clinical Services 
Building. 
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The Director of Georgia Tech's HSRG was proposed as Director of 
the Systems Planning Project. In addition, it was proposed that the 
equivalent of three full-time persons from the HSRG be assigned to the 
project: one graduate engineer splitting his time appropriately between 
Augusta and Atlanta; an IE graduate student to be stationed in Augusta 
during each academic quarter; and another equivalent full-time engineer 
stationed in Atlanta, making trips to Augusta when necessary. The pro­
posed time schedule for the project, shown in Figure 1, projected a 
project period of 18 months. 
During the discussion of this proposal it was decided that, since 
the HSRG and the MCG were both part "of the University System of Georgia, 
the engineers could be assigned to project work at the MCG without mak­
ing payments through the architect's subsidiary consulting firm, Heery 
Associates, Inc., which would be used as a financial mechanism for the 
project. Therefore, the formal contract with Heery Associates, Inc. 
included only the services of the architects and special consultants. 
All other costs were borne directly by the Medical College and by 
Georgia Tech. It was further decided that the principal project engi­
neer (the author of this paper) and the graduate student should be 
stationed full-time on the MCG campus in Augusta. The Systems Planning 
Project was approved by the presidents of the two sister institutions 
and was activated January 1, 1967. 
Definition of Goals and Constraints 
As indicated previously, Step A was to ascertain the overall 
goals and constraints relevant to the expansion program of the MCG. 
1967 1968 
1/1 3/1 5/1 7/1 9/1 11/1 1/1 3/1 5/1 7/1 9/1 
A. Policy interviews _ 
B. Departmental interviews, 
functional requirements 
C. Resolve conflicting goals, revise 
functional requirements, submit 
to Dean for approval 
D. Flow diagrams of academic 
systems, inputs, outputs 
E. Clinical functional 
requirements, approval of 
hospital administrator 
F. Conceptualize hospital 
systems, flow diagrams of 
hospital systems 
G. Consolidate flow diagrams, 
interval estimates of space 
and personnel requirements 
-
H. Priorities for detailed 
studies, approval of Dean > 
I. Industrial engineering studies 
J. Summarize, general 
specifications 
Schematic Drawings 
r > r \ 
Preliminary 
> 
Figure 1. Schedule of Proposed Steps for Systems Planning Project 
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This was accomplished through interviews with top administrative and 
faculty personnel, a review of audio-tapes of previous meetings and 
interviews, and a review of relevant documents and records. Findings 
were summarized, submitted to appropriate officials for approval, and 
distributed to the Faculty of the School of Medicine as a basis for 
further and more specific and detailed planning. 
Step B was to ascertain the specific goals and functional require­
ments of each relevant subdivision of the MCG. This was accomplished 
primarily through the chairmen of clinical departments. In developing 
an approach to the accomplishment of this step, it was decided that L 
there "were at least two major aspects of the planning process for the 
Clinical Services Building. One aspect was the improvement of the qual­
ity of clinical education, research, and service programs. The other was 
an increase in the magnitude of operations caused by the increase in the 
number of medical students to be admitted. 
In order to develop systematically the information and ideas 
related to these two major aspects of the planning process, as well as 
the necessary basic information related to departmental programs, per­
sonnel, and facilities, Step B was conducted in the following parts: 
Part 1: Current Description of the Departments—Department chairmen 
were asked to furnish certain descriptions and items of infor­
mation regarding existing departmental programs, personnel, 
and facilities. These descriptions and items of information 
were to help develop a complete picture of each department and 
thus help to avoid omissions in the planning process. They 
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were also to provide some base points from which projections 
could be made, and would facilitate the integration of the 
present structure into plans for the new structure. 
Part 2: Quality Improvements—Department chairmen were asked to describe 
their plans for improving the quality of clinical education, 
service, and research programs of their departments. These 
descriptions were to be in sufficient detail to reveal specific 
and implied functional requirements. 
Part 3: Increased Enrollment—Department chairmen were asked to describe 
the expected effects of the increase in the medical student en­
rollment on their departments' functional requirements, assum­
ing that the quality improvements of Part 2 were implemented. 
Part 4: Interviews—Each of the clinical department chairmen were 
interviewed. The interviews covered the major points resulting 
from Parts 1, 2, and 3, with major emphasis on points requiring 
explanation, amplification, etc., and on points seemingly 
omitted. 
The development of information regarding plans was separated into 
the two aforementioned major aspects (Parts 2 and 3) for several rea­
sons. First, it was felt that the departmental chairmen would find it 
easier to consider necessary and desired changes for quality improve­
ments separate from those for increased enrollment. Also, it was assumed 
that the separation of these two types of information would enhance eval­
uation and decision making later in the planning process. It was 
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anticipated that monetary constraints would force trade-offs between 
these two types of changes, i.e., quality and quantity. The nature of 
these trade-offs is shown conceptually in Figure 2. 
With reference to Figure 2, the 
. . . planning objective is to move from the present state (ori­
gin of the diagram) to some future state where both quality and 
magnitude are increased, but of necessity, within the domain 
bounded by the new monetary constraint of the future state, CC. 
Psychologically, it may be advisable, in the interests of allay­
ing pent-up dissatisfactions with the level of q , to seek quality 
improvements first. But, if movement up the q-axis extends to, 
say, q^, it will be noted that the monetary constraint would per­
mit a magnitude of only 132 students. (Similarly, 156 students 
could be admitted if a new quality level of qj_ is acceptable.) 
But, in order to satisfy the requirements (144 students and a 
cost constraint at line CC), a quality level of q2 must be held 
(see point S). 
The aforementioned relationships implicitly assume a particular 
future-state system. It will be noted that the axes of the dia­
gram are components of system outputs and that the constraint line 
is the system input, but it may not be so obvious that the posi­
tioning of the line in relation to the axes, at a given cost, is 
determined by system productivity3 a function of system design. 
At a given productivity (corresponding to line CC), trade-offs 
such as those cited above are inevitable, and improvements in any 
of the factors (quality, magnitude, or cost) can be achieved only 
at the expense of one or more of the other factors. But, if pro­
ductivity could be increased, a new constraint line, C^C 1, would 
result, making possible more favorable relationships among quality, 
magnitude, and cost. For example, 144 students could be educated 
at quality level q 1, without spending more money than the original 
constraint of the future state. (Note: the shift from CC to C^-C1 
is the result of higher productivity, not more funds.) Such im­
provements in productivity are realized by better systems designs.1 
Smalley, Harold E., "A Planning Methodology for a Teaching 
Hospital," (Application for Research Grant, U.S.P.H.S., Unpublished), 
Program in Hospital and Medical Systems, Georgia Institute of Tech­




(Entering Medical Students Annually) 
Figure 2. Quality-Quantity Tradeoffs in Planning 
2Ibid., 24a. 
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Results of Interviews 
Step A was performed during January, February, and March 1967 by 
the Project Engineer, supported by his team of staff members and con­
sultants. A report was submitted to the Dean, who subsequently dis­
tributed it to the faculty during the latter part of April. The follow­
ing is an outline of the elements of the report: 
A. Primary Goals 
1. Education 
2. Research 
3. Health-care delivery models 
4. Service 
B. Policies Related to Secondary Goals 
1. Enrollment 
a. Numbers of students 
b. Residents to support student programs 
c. Change in internships 
2. Faculty 
a. Dependent upon student programs 
b. Class size 
c. Involvement in teaching, research, and service 
3. Medical School Curriculum 
a. Flexibility 
b. Free and elective time 
c. Team practice 
d. Twelve-month schedule 
e. Increased emphasis on primary health care 
f. Decreased emphasis on specialties during undergraduate years 
g. Residency training involving regional hospitals 
h. Major emphasis on medical students 
4. Patient Population 
a. All socio-economic groups and representative disease patterns 
b. General outpatient and emergency programs 
c. Anticipate no non-paying patients in future 
d. Increase in direct referrals to physicians 
e. Health care for staff, students, and dependents 
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5. New Models of Methods for Providing Health Care 
a. Demonstration projects 
b. Broad concept of rehabilitation 
c. Graduated care 
6. Research 
a. Expansion and improvement 
b. Increase in student research 
7. Clinical Service Facilities 
a. Expansion and improvement 
b. Student offices and laboratories 
c. Maintain dignity of the individual 
d. Guard against depersonalization 
C. Decisions Made (Constraints) 
1. Locations of buildings fixed 
2. Facilities to be justified on the basis of 144 medical school 
entering class 
3. Use of present research space 
4. Use of the teaching-clinical unit concept 
5. Maintain present organizational structure 
6. Relationship with dental facilities 
7. Contents of new basic science building 
D. Projections and Assumptions 
1. Student attrition rate 
2. Use of clinical facilities by allied health students 
3. Increased emphasis on ambulant, outpatient, and nursing-home 
care 
4. Diminishing distinctions between private and staff patients 
5. Flexibility in clinical curriculum 
6. Need for fringe benefits 
7. Increased in-service training programs 
8. Increased use of volunteers 
9. Increased use of industrial engineering services 
10. Additional affiliations with local hospitals 
11. Changes in continuing education 
12. Student involvement in non-hospital practice 
E. Generally Accepted Concepts 
1. Long waiting lines and large groupings of patients should be 
avoided 
2. Integrated inpatient and outpatient services and educational 
programs 
3. Functional interrelationships should strongly influence relative 
locations within facilities 
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4. Organs or disease processes should serve as focal points for 
facility organization 
5. The clinical education hierarchy will remain unchanged 
6. Criteria for patient admissions 
7. Student examining rooms should be provided 
8. Student clinical labs should be provided 
F. Suggestions and Ideas 
1. Separate patients in diagnostic processes from those under 
treatment 
2. House ambulatory patients in separate facilities 
3. Provide a general admission area and procedure wherein patients 
would receive a comprehensive evaluation 
4. Relate intensive care areas so that personnel and equipment can 
be shared 
5. Develop a coordinated communication system 
6. Automate hospital admission procedures 
7. Automate certain steps of physical examinations 
Step B was performed during the period from April to September of 
1967, and a summary report was submitted to the Dean in September. The 
following is an outline of the elements of the report: 
A. The number of students and faculty planned for ETMH 
B. Student lab work 
C. Student offices 
D. New residency programs 
E. Dental student involvement 
F. Allied health student involvement 
G. General outpatient services 
H. Emergency program 
I. In-Service training 
J. Areas of common interest 
K. General admission area 
L. New specialty areas, programs, and changes in present programs 
M. Outpatient programs 
N. Patient mix and management 
0. Rehabilitation 
P. Housing for ambulatory patients 





Because of the general nature of the information obtained and the 
plans described, the relative autonomy of the academic clinical depart­
ments, and the lack of specified monetary constraints, there were no 
manifested conflicts in goals at this point. 
The report to the Dean also suggested possible areas for further 
studies by the SPP team. Discussions with the Dean were requested in 
order to establish priorities for further studies and to make arrange­
ments for their accomplishment. The suggested areas for study included 
the following: 
A. Areas of common interest (systems orientation design) 
B. Flexibility 
C. Decentralized versus centralized facilities 
D. Facilities for ambulatory patients 
E. Flows 
F. Information and data processing systems 
G. Instructional facilities 
H. Lengths of stay 
I. Student elective process 
J. In-house versus contract services 
The Dean was also requested to furnish assistance in determining 
the probable size and organization of future academic clinical depart­
ments and clinical services and in providing arrangements for developing 
the program of requirements. Also, some indication of the future of 
research programs was needed. 
In addition to the accomplishment of Steps A and B, the follow­
ing projects were undertaken during the period from April to September 
of 1967 by the SPP team (approximately nine man-months of effort). 
1. A study of outpatient clinics to develop information 
such as the following: 
Identification and description of clinics 
Flows, where appropriate 
Supporting service requirements 
General staffing arrangements 
. Special equipment and facilities required 
Present clinic size 
Projected future size 
Projected facility requirements 
Time and schedule requirements 
Ideas for improvement and facility design 
2. Preliminary phases of Step E, as follows: 
Getting oriented and gaining familiarity with the area 
Describing functions, interactions, etc. 
Describing present facilities 
Obtaining ideas for improvements from interviews, 
literature, etc. 
Determining how to project future needs 












Observations on First Phases of Planning 
In general, the procedural and structural aspects of the method­
ologies for Steps A and B were accomplished without unexpected diffi­
culty. Also, most of the administrators and faculty contacted were 
willing to give their time and effort for interviews and report writing 
were sympathetic with the objectives of the planning project, and were 
progressive and capable representatives of their functions and disci­
plines. In spite of these favorable conditions, numerous difficulties 
and deficiencies became apparent during Steps A and B. Many of these 
were due to factors common to most university medical centers; others 
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were due to local conditions. A large number of the difficulties and 
deficiencies seemed to stem from a general lack of understanding and 
know-how by MCG Faculty and Administration regarding a facility planning 
process of this type and size, including the need to integrate it with a 
long-range managerial planning process for the institution. Some of 
these difficulties and deficiencies will be summarized in the following 
paragraphs. 
On several significant issues there was apparent confusion among 
administrative officials and planners regarding the levels at which 
planning decisions and action should take place. Consequently there 
was a lack of completeness and specificity in stated objectives and 
plans related to subjects such as funding, timing, affiliations, organ­
ization structure, operations, and curricula. In many cases there was 
a lack of real planning at the departmental level. Some departmental 
chairmen considered the institutional framework for planning, i.e., 
objectives, assumptions, constraints, etc., inadequate for an effective 
process. Others did not have the inclination, time, or know-how for 
long-range planning. 
There was no strong follow-through and leadership from the Dean 
and other key officials on gaining acceptance for proposals such as 
organ specialization in the arrangement of clinical units and the devel­
opment of the clinical teaching module. These ideas were left unsup­
ported for the departmental chairmen to interpret for themselves, 
change, reject, accept, or ignore. 
It was clear that the projections and plans of the clinical 
departments were not derived from and did not reflect a general and 
145 
comprehensive managerial plan for the School of Medicine or for the 
Medical College. These projections and plans were not integrated and 
coordinated, and when put together did not provide a program designed 
to accomplish a set of common objectives. One example of this deficiency 
involves the curriculum; many departments had little idea how many stu­
dents they would have and in what ways they would relate to other 
departments in the teaching programs. There was also little coordinated 
and integrated planning with the allied health schools, whose students 
would take training in the clinical facilities and be involved in the 
proposed "team practice" learning situations. 
Although the departmental chairmen were instructed to base pro­
gram planning primarily on the requirements for teaching 144 medical 
students, several other factors were as important to the departments in 
their planning as was the expected number of medical students. Some of 
these factors were as follows: 
1. The requirements for an approved residency program. 
2. The need to maintain the professional proficiency of the 
staff. 
3. The needs of the community. 
4. The influence of external (primarily federal) funding. 
5. Research. 
6. Requirements for attracting and keeping professional staff. 
7. The need for a certain cross-section of patients and cases. 
8. The establishment of "centers of excellence." 
During the Step B process it appeared that residents, research, and 
special faculty interests were of major importance. The lack of 
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specified institutional objectives regarding residency training was of 
special difficulty in attempting to coordinate departmental plans. 
In some cases the stated objectives and plans appeared to be a 
direct function of the personalities of personnel filling the key posi­
tions. Since there was no objective way of determining what was "right" 
or "best," their judgment in developing facility plans was essential in 
spite of their bias. This seems to be a serious difficulty in this type 
of long-range planning process. Facilities designed to suit a particu­
lar individual may not be what the next person filling that position 
feels is needed; and turnover is relatively high. 
Several opposing forces operate among the departmental chairmen 
of the School of Medicine. The clinical services and clinical academic 
programs are strongly interdependent and must be interdigitated for 
effective and efficient functioning. This results in a force towards 
close collaboration among the departments. On the other hand, the 
departments must exercise a certain degree of autonomy and independence 
in order to maintain the integrity of their academic and professional 
disciplines as well as their "academic freedom." The resolution of 
these opposing forces is a complex aspect of the planning process, and 
tends to involve destructive competition and political maneuvering among 
the departments and between them and administration. 
In spite of the need for strong central leadership and coordina­
tion, there often appeared to be too little confidence in the ability 
and willingness of administration to support and respond to departmental 
planning. This was probably due to many of the problems mentioned above 
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as well as to the difficult and uncertain role of administration in most 
academic institutions. 
While there was a general willingness among departmental person­
nel to work with staff planners on matters related to their departments, 
there was significant resistance to any meaningful effort towards inter­
departmental planning and coordination which might require compromises. 
There appeared to be a similar hesitation among administrators to extend 
themselves beyond normal day-to-day operating patterns in order to ob­
tain the coordination, approvals, and commitments required from both 
their own internal organizational units and external agencies for defin­
itive planning. 
Many of the planning meetings degenerated into discussions of 
existing operational problems. There may have been several reasons for 
this. First, current problems are usually uppermost in the minds of 
personnel who are operating programs, and these problems are easier to 
discuss and to solve. Most personnel are more accustomed to and com­
fortable with handling current operational problems than long-range plan­
ning problems. Also, some of the departmental personnel seemed to feel 
that the staff planners provided a channel through which they could 
register current problems and dissatisfactions with top level adminis­
tration when other channels seemed to fail. 
The development of departmental reports for Step B required con­
siderable time and effort. It became apparent that comprehensive top-
level managerial and institutional planning upon which facilities plan­
ning could be based did not exist. Consequently, the time allowed for 
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the performance of each part of Step B by departmental chairmen (approx­
imately two weeks) proved to be inadequate. Probably as a result of the 
inadequate time allowed, the departmental reports, with a few notable 
exceptions, were of poor form and quality. They were difficult to 
interpret and evaluate, and collectively did not represent an integrated 
plan for the school. 
Response to Report 
A summary Step B report was prepared by the Project Engineer and 
submitted to the Dean in September 1967. The Administration apparently 
did not review and evaluate this report critically and comprehensively. 
There was little feedback to the departments and SPP staff even on crit­
ical points such as philosophy and concept; numbers of students, resi­
dents, and faculty; and sizes of clinical services. The summary report 
was not circulated to the departments for review. The questions raised 
by the report, such as those implied under the sections on contingencies 
and planning considerations, remained unanswered. The SPP staff were 
left to develop their own approach and organizational arrangements for 
functional programming, and to set their own priorities on systems 
studies. 
Development of Rough Space Program 
By the time Step B was completed it was apparent to the SPP staff 
that, with the prevailing conditions of administrative and program plan­
ning as described above, they did not have the time and resources suffi­
cient to develop detailed and comprehensive sets of flow diagrams of all 
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academic, clinical, and hospital systems within the established time 
schedule. It was decided that the time schedule should be met, and that 
the staff should proceed with the development of a preliminary space 
program and conceptual drawings based upon those flow diagrams which had 
been developed, departmental estimates of numbers of personnel, patients, 
and students, and other information obtained from the literature on hos­
pital and medical school planning. Approximate space requirements for 
the clinical departments were developed on the basis of detailed esti­
mates of staff, students, and patients. Using guidelines from hospital 
planning literature modified somewhat to suit local conditions, esti­
mates were then made of the hospital supporting service space require­
ments. These were then combined into estimates of requirements for 
new facilities under alternative assumptions regarding the use of exist­
ing facilities. A summary report of these estimated space requirements 
was submitted to the architect. 
If time had allowed, the completion of flow diagrams and attri­
butes for hospital and academic systems would have provided several 
benefits. They would have reflected the nature of academic programs in 
terms of the flow of students and its implication for facility resources. 
They would have served as a means for developing and describing major 
operational systems designs. They would have provided an efficient 
framework for communication on many planning matters among the architect, 
SPP staff, and MCG personnel. 
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Development of Schematic Drawings and Cost Estimates 
Based upon the information from Steps A and B and the preliminary 
space program described above, the architect developed a conceptual and 
schematic plan for the new and renovated clinical service facilities. 
The plan called for new facilities to be attached to and integrated with 
the existing ETMH. The new facilities were in front of the old, thereby 
creating an entirely new and different appearance. All intermediate-
care nursing units were in the new facilities. In addition to providing 
functional improvements, this was expected to have facilitated the cre­
ation of a new image for the institution, which was one of the main 
objectives. The existing hospital facilities were to be used for 
research, special patient-care labs, intensive care, and supporting 
services. 
The nursing unit floors of the new hospital were of a "race 
track" design; patient rooms were on the perimeter surrounding a central 
core consisting of student and faculty offices, teaching space, admin-
istration, outpatient space, nursing offices, and small labs. This cen­
tral core incorporated most essential aspects of the "clinical teaching 
unit" concept. It also provided for a close integration of inpatient 
and outpatient programs. The large floors, containing 80-90 beds, 
facilitated the organization and location of services around certain 
focal points involving body organs, systems, or disease processes. They 
also facilitated a flexible and changeable allocation of beds among 
clinical services. The estimated total cost of this plan was approxi­
mately $70 million, including a large parking deck and ambulant care 
facility. 
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Several major questions arose from reviews of this plan by MCG 
Administration, SPP staff, and consultants. Among the first of these 
was the question of cost. With a second analysis and several changes, 
the architect was able to reduce his estimate to approximately $60 mil­
lion. Another cause for concern was the location of the outpatient 
clinics within the central core. This arrangement would make expansion 
and change in this increasingly important aspect of medical center 
operations extremely difficult. Also, there was significant dissatis­
faction among several departments with the standardized design for all 
nursing units. These departments, for example Ob-Gyn and Pediatrics, 
felt that a more specialized design was imperative for good patient care 
and teaching. This plan came to be called the "professors' dream," with 
the implication that the design was oriented primarily toward faculty 
needs, desires, and convenience. 
The President and the Dean eventually decided to reject this 
facility plan and design, the primary reason being their expected in­
ability to obtain $60 million for a single-phased (or near single-
phased) construction program. It was decided to develop a multi-phased 
plan, with each phase being identified in concept and content with 
probable funding sources, e.g., the various federal agencies which fund 
this type of construction. 
Observations on the Development of 
the Space Program and Conceptual Plans 
The following paragraphs summarize some of the conditions which 
existed and observations made during this phase of the planning process. 
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The experience of attempting to develop space estimates and 
facility plans and designs emphasized the importance of some of the 
unanswered long-range planning questions. For example, the question of 
affiliations with the University Hospital (a large city-county hospital 
adjacent to the MCG campus) and the VA Hospital seemed especially sig­
nificant. The difference between strong and weak affiliations was 
directly translatable into a significant amount of facilities and, con­
sequently, construction and operating costs for several departments. In 
fact, a few of the departments could have conducted large portions of 
their teaching programs in these institutions under strong affiliations. 
This phase of the process also brought out the effects of the 
inability to state objectives in specific terms and to provide quanti­
tative or objective criteria related to the achievement of these objec­
tives. Without clear objectives and criteria, the SPP staff were 
limited in what they could do without the direct and extensive involve­
ment of the professional and administrative personnel. Under these 
conditions, the professional and administrative personnel often had to 
be involved in even the low levels and detailed aspects of planning. 
Experience showed that very little could be effectively delegated to 
the staff planners. 
The several conditions described above were compounded by the 
fact that the departmental chairmen were not able (or willing) to 
resolve several important issues among themselves. For example, there 
was disagreement over whether clinical laboratories should be centralized 
or decentralized. The clinical chairmen were not willing to accept the 
judgment of the Department of Pathology; they were not able to resolve 
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the issue among themselves; attempts to agree upon an outside consultant 
to help resolve the issue failed; they were not willing or able to state 
objectives and criteria so that the problem could be studied analytically 
and objectively; and administration did not settle the issue. In devel­
oping the space program and conceptual plans, the staff planners and 
architect had to make their own assumptions and judgments regarding this 
question. 
For several reasons, some stemming from characteristics inherent 
in schools of medicine and academic institutions, and others involving 
local conditions and personalities, administration did not provide 
strong leadership and coordination during these phases of the planning 
process. This may have been largely due to the Dean's and President's 
lack of time, and to the fact that they had no one to whom to delegate 
this responsibility who had direct knowledge of and influence over the 
major organizational elements involved. While hospital administration 
probably came closest to meeting the requirements for providing planning 
project management, it either would not or could not fill this role at 
the time. 
Another effect of the "thin" administrative structure was that 
there were too few people to do the general programming, i.e., the 
development of general planning information, including the description 
of planned future programs, in sufficient detail for facilities planning 
and design. As a result the SPP staff and departmental chairmen had to 
spend much of their time in general programming activity. This was 
wasteful of talent and resources which could and should have been de­
voted to other important aspects of the planning process. 
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No formal organizational arrangements or assignments for planning 
were made within the institution. This left the SPP staff with the con­
dition of having to make extensive contacts throughout the institution 
and to serve as a focal point for all information related to the clinical 
service facilities through whatever informal arrangements they could 
establish. ' This not only proved to be impossible with the planning 
staff available, it was also ineffective as an approach to the facilities 
planning process. A specific example of organizational deficiencies was 
the lack of a direct formal relationship between the SPP staff and the 
vice president in charge of campus planning. An example of the results 
of these organizational deficiencies is that the SPP staff did not learn 
except by accident that the MCG was to furnish certain services for a 
new Georgia War Veterans Nursing Home, which would have a significant 
impact on supporting service workload. The SPP staff did not have 
effective and efficient communication and information channels linking 
them with institutional administrative planning. 
Since the systems engineers were the only full-time staff plan­
ners, and since no other formal organizational arrangements or assign­
ments were made for planning, many people began to view the systems 
engineers as "the planners" and assumed that they were serving as staff 
planners for all major aspects of the planning process. This led to 
much confusion and misdirected effort, and resulted in the systems engi­
neers' having little opportunity to do systems analysis, systems plan­
ning, or systems design. It probably also gave certain other personnel 
an excuse for not doing what they could do and should have done as a 
part of the planning effort. 
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The magnitude and requirements of the job of functional program­
ming were grossly underestimated both by MCG Administration and by the 
SPP staff. In order to provide a basis for facilities planning and 
design, the functional program should consist of decisions and projec­
tions regarding staff, students, patients, policies, procedures, systems, 
organization, etc. (A detailed listing of elements which should be in a 
functional program is shown on pp. 178-180.) None of this information 
was readily available. Much effort was required to develop even the 
roughest form of information in these areas. Very little useful opera­
tional information was available even on present operations. Present 
operating policies and procedures were not standardized or documented. 
The authorities and responsibilities for developing and approving such 
policies and procedures for the future were unclear. Because of condi­
tions such as these, large amounts of general staff work and general 
managerial planning were needed in order to do a satisfactory job of 
functional programming. 
Because of several characteristics of the planning process de­
scribed above, few industrial and systems engineering studies and 
designs were accomplished up to this point. It appeared, however, that 
the results of these phases of planning would have been relatively in­
sensitive to any detailed operational and systems planning which might 
have been performed. The architectural and general planning process was 
of such gross and unprecise form that expected variations and inaccura­
cies in the top-level planning and design variables would "wash out" any 
anticipated benefits of precise and detailed operational and systems 
planning. Of course, operational and systems planning must be done as 
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a part of the planning process , but the point here is that their impact 
on the planning phases up through the initial space program and concep­
tual design will probably be small. 
In addition to functional programming, the systems engineers 
were also able to provide some assistance in these early phases of the 
planning process by developing certain types of information for decision 
making'-through the use of management science approaches, developing 
project management networks, and by assisting in making judgments re­
garding present and future operations and operational systems. 
There were, of course, a seemingly infinite number of problems 
involved in the planning and design process to which industrial and 
systems engineering approaches and techniques could have been applied. 
In the face of such a large number of these technical planning and 
design problems, however, and in view of the many difficulties regarding 
the general planning arrangements, approach, and methodology, it was 
difficult to justify the allocation of a significant amount of available 
planning resources, including systems engineers, to any one or a few of 
these technical (operational) problems at this time. The needs of the 
general, overall planning process seemed more significant and compelling. 
Even when the timing and needs were appropriate, an original 
operational systems analysis or systems design was difficult to accom­
plish within the framework of the planning process. One reason was that 
the planning decision involved had to be based upon all significant 
aspects of the problem. Most of the problems for which operational sys­
tems analysis or systems design was considered appropriate were of such 
complexity and involved so many variables that extensive engineering 
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study over a long period of time would have been required to evaluate 
all significant aspects of the problem. The research approach, wherein 
one group may look at one limited aspect of the problem, assuming that 
over time and in combination with the work of other groups the limited 
study will provide a worthwhile contribution, is extremely difficult to 
justify and rationalize within the framework of a particular institu­
tion's planning process. In most cases what is needed is the capability 
to accumulate the available knowledge, information, results, and opin­
ions regarding the problem being considered and to make an intelligent 
decision with a minimum of specialized and detailed research at the 
planning institution. 
As an example of the type of problem referred to above, the plan­
ning and design of a nursing unit would include the following elements: 
-nursing organization 
-size, in terms of patients and staff 
-layout 




-length of patient stay 
-centralized vs. decentralized services 
-room design; e.g., single- or multiple-bed rooms 
-progressive patient care 
-the teaching function; space and design implications 
-communication systems 
-proximity to other areas 
-operational systems and procedures 
It should be apparent that not all of these elements can be researched 
and optimized by the planning team. The problem is, of course, one of 
design and requires a great deal of judgment and creativity. 
158 
Critique of Planning Arrangements 
and Recommendations for Improvement 
Upon the rejection of the single-phased master plan for facili­
ties the SPP staff felt that it was necessary and timely to discuss with 
the Dean many of the conditions and problems described above so that im­
provements could be made. After several meetings on these subjects the 
Dean referred the matter to the President. Subsequent to discussions 
with the President, the Project Engineer documented and formalized in a 
memorandum the points covered. This led eventually to a series of three 
meetings with the MCG Executive Committee in which the Project Engineer 
and the architect discussed the work that had been done, problems 
encountered, needed improvements in planning approach and arrangements, 
and suggestions regarding the future work of the staff and consultant 
planners. The needs for a better organization for planning, a full-time 
project manager, a larger and multi-disciplinary planning staff, and 
more timely and definitive decision making were stressed. 
Subsequent to these and other discussions, the President appointed 
the Hospital Administrator as Project Manager for planning the clinical 
service facilities. The Hospital Administrator was instructed to make 
any necessary adjustments in his own staff in order to have time for the 
planning project, but he continued as Hospital Administrator, and thus 
was only part-time on both of these demanding jobs. An Assistant Dean 
of the School of Medicine was appointed as Medical Coordinator for the 
planning project, and was to handle those aspects of planning which 
involved decisions on medical and academic matters. In addition, the 
Project Manager was to form planning committees as he deemed necessary. 
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These meetings, discussions and decisions occurred in March and 
April, 1968. 
Summary of Latter Phases of Planning 
The Project Engineer worked with the Project Manager during the 
first weeks after the latter's appointment in developing proposed organ­
izational arrangements and project management networks. Only a part of 
the proposed organization structure (shown on p. 225) was implemented. 
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The hospital supporting services sub-committee was formed and began 
functioning. The chairmen of clinical departments formed their own 
planning committee and subcommittees, but they never became operational. 
The Dean of the School of Medicine resigned effective July 1, 
1968, and the President became Acting Dean until a replacement was 
found. 
During the late spring and summer of 1968 the Project Manager, 
staff planners, and personnel representing clinical departments and the 
hospital met with the President to develop a new master plan for clinical 
service facilities and to identify and sequence its various phases. A 
multi-phase master plan was eventually selected which consisted of the 
following elements to be constructed in approximately the sequence shown 
-Office and clinic building 
-Hospital addition for supporting services 
-Women and children hospital 
-General medical and surgical hospital 
-Psychiatry and rehabilitation facilities 
-Parking deck and ambulant care facility combined 
At the time of this planning the prospects of obtaining construc­
tion funds from the Federal Government within two or three years were 
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felt to be negligible. It was decided not to wait on matching funds 
from the Federal Government but to spend the approximately $5 million 
available from the State on the most urgently needed and feasible type 
of facility. Because of these considerations, and because of a strong 
feeling that the Medical College should expand and strengthen its out­
patient programs, an office and clinic building was selected as the 
first phase of the plan. 
The planning organization failed to function and to develop spe­
cific and detailed plans for several months after the decision to build 
an office and clinic building. In an attempt to promote some meaningful 
planning, during September 19 6 8 the SPP staff developed a tentative 
space program for the building, based upon information obtained in Step 
B, to assist the architect in developing a design concept and gross cost 
estimate. Copies were submitted to the Project Manager and the archi­
tect. In addition to formulating a basic design concept and cost esti­
mate, the architect developed schematic drawings on the basis of the 
tentative space program, also in hopes that this "test" plan would aid 
in motivating more active, timely, and definitive planning within the 
MCG in the development of a functional program for the building. How­
ever, no significant action was taken regarding these plans during the 
fall of 1968. For example, the plans were not presented to or discussed 
with the departmental chairmen. 
During November, a physician and member of the faculty in charge 
of one of the major clinics began meeting with the Hospital Supporting 
Services Committee to discuss arrangements for his clinic. He became 
disturbed with many aspects of the plan as well as the planning process, 
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and especially with the facts that the clinical departments were not 
involved and that no actual functional program had been developed and 
approved. As chairman of the outpatient committee of the hospital, he 
called a meeting of all departmental chairmen during late December to 
discuss the schematic plans. The chairmen were extremely disturbed upon 
reviewing the plans at this meeting. They felt that the plans did not 
reflect their judgment of needs and priorities and that they did not 
provide for a program to accomplish any given set of objectives, except 
of course a. quantitative increase in outpatient clinics and offices. 
The plans were taken to be the SPP staff's and architect's plans, and 
were taken to represent their best thinking regarding the building. 
The Project Engineer explained that the plans were developed 
several months prior to December primarily for the purpose of assisting 
in developing a preliminary general design concept for an office and 
clinic building and in developing preliminary estimates of building size 
and cost. They were not intended to remain as shown, and in fact the 
only reason they had not already been discarded, changed, or approved 
was the lack of any significant and meaningful planning activity by 
other members of the planning team. The meeting with the chairmen re­
sulted in the decision to attempt to rework completely the plans through 
the extensive involvement of the clinical departments. 
Subsequently the physician who called the December meeting was 
appointed Medical Director of this phase of the planning project and was 
given the responsibility of developing a functional and space program 
for the office and clinic building. He was to use the SPP engineers as 
a staff resource and work with the departmental chairmen and other 
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officials as appropriate in this endeavor. The functional and space 
program and preliminary drawings were revised, approved, and submitted 
to the Board of Regents in July 1969. These revised plans reflected the 
requirements and desires of the individual departments, but the design 
concept, size, and functional space allocation had not changed signifi­
cantly from the preliminary plans developed the previous September. 
During September 1969 the SPP staff initiated projects to assist 
in the operational planning for the office and clinic building. These 
projects involved the design of an information system and the develop­
ment of a simulation model for> use in planning clinic operations, 
A new Dean of the School of Medicine was appointed in July 1969. 
Since that time, he has reviewed existing plans and is making arrange­
ments to re-initiate an extensive and comprehensive facilities planning 
effort and possibly to revise the master plan. 
It will be noted that the Project Manager did not choose to fol­
low the methodology of the original SPP proposal. Consequently, Steps 
C through J were not accomplished in the manner described previously in 
this chapter. 
General Comments 
Several other observations of characteristics of the planning 
process at the MCG were made which should be helpful in gaining an 
understanding of this type of process. First, there was a general lack 
of good information regarding the organization and its present functions. 
For example, there was no chart of the organization of the institution. 
The SPP staff discovered much confusion regarding responsibilities and 
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authorities. Also, there was very little information on the present 
assignment and use of facilities. 
Failure to establish and maintain effective communication was 
one of the weakest aspects of the planning process. For example, the 
poor coordination and communication with the clinical chairmen and 
others regarding the preliminary planning for the office and clinic 
building resulted in many hard feelings and much wasted time and effort. 
The vice president in charge of institutional planning was never really 
involved in the planning. Also, the schools and programs outside of the 
School of Medicine were left out. 
There were many points in the planning process at which special 
consultants might have made valuable contributions. For example, they 
might have been instrumental in planning for hospital supporting service 
facilities, developing a funding strategy, and assisting in the overall 
management of the facilities planning project. There were several pos­
sible reasons that such consultants were not employed. One is that the 
funds for planning were not sufficient. But it is doubtful that such 
special consultation would have been fully effective, given the severe 
deficiencies cited earlier. 
In discussions regarding the possibility of and need for obtain­
ing other consultants, the administration demonstrated considerable 
scepticism regarding their probable value to the planning process. 
After all, a nationally known consultant had been involved in the plan­
ning of the original Talmadge Hospital, which was considered an example 
of poor planning and design. It was felt that the typical hospital con­
sultant offered only standard and old solutions. 
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Another feeling often expressed was that the Medical College had 
as much relevant talent and specialized knowledge among its staff as 
almost any consulting firm. The real need was to find a way to organ­
ize and effectively use the resources that were available internally. 
This was especially true with regard to the clinical faculty, who were 
considered expert on the needs for their clinical specialties. 
The potential difficulties in attempting to use consultants to 
help resolve critical issues were demonstrated in connection with the 
question of whether to build separate pediatric clinical laboratories. 
The Chairman of Pediatrics felt that they should be built for reasons of 
teaching, research, and quality patient care. For equally strong reasons 
the Chairman of Pathology felt that all clinical labs should be centra­
lized. Seeing that an impass had been reached, it was suggested that an 
outside consultant be obtained to help resolve the matter. The same 
impass, however, was encountered in attempting to select a consultant. 
The pediatrician wanted a pediatric consultant and the pathologist wanted 
a pathology consultant. 
In an academic institution, there seems to be a need for a con­
siderable amount of the planning, especially for specific programs, 
curricula, etc., to come from the bottom-up, i.e., to originate with 
the individual schools and departments. It may be necessary that certain 
types of planning occur in this direction in order to maintain the integ­
rity of the academic disciplines. There is also an opposing strong need, 
however, for strong central direction and coordination on many issues, 
e.g., coordinated planning to change the image of the institution. If 
the Medical College wants to attract more of the "carriage trade" to its 
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teaching hospital, because of the interdependency of the clinical depart­
ments there must be a strong, coordinated, and integrated effort. At 
the same time, the clinical departments must be allowed to plan their 
own programs., These conflicting requirements reinforce the need for 
creative and forceful leadership. 
The project manager position created in spring of 1968 was not 
effective in providing direction and management for the planning efforts. 
Not enough time or positive activity was devoted to it. Rather than 
developing a coordinated, integrated effort, events seemed to shape 
themselves, and the result was inefficient and ineffective activity. 
It seemed that primary concern was given to the political aspects of the 
process and to avoiding personal difficulty and risk. 
It was obvious during the planning process that many officials 
and planners did not always view facility plans as being the objectively 
determined result of a systematic process, based upon comprehensive and 
coordinated managerial and program planning. In some cases a certain 
type of facility plan was promoted as a means of leading toward the 
development of certain types of programs, rather than being based upon a 
determination of the functional requirements of a well-developed and 
approved program plan. 
With the requirement for "bottom-up" program planning in the aca­
demic institution, facilities become one of the primary "tools" of plan­
ning and control available to the administration; other "tools" include 
budgeting and recruiting. For this reason, as well as the one mentioned 
above, the development of facility plans may tend to precede the devel­
opment of functional and program plans. This makes it extremely 
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difficult if not impossible to objectively determine facility require­
ments . 
Another way in which facility plans unfortunately tend to be 
determined in advance of functional and program planning is through the 
recruiting process. Promises regarding facilities are sometimes made in 
recruiting big-name faculty and professional personnel. Program plans 
regarding these personnel are not then completed until after they join 
the staff. 
The difficulties and uncertainties regarding relationships with 
local physicians and with other hospitals in the area continuously 
plagued the planners. These relationships could have,significant im­
pacts upon the clinical programs of the Medical College and upon its 
facility requirements. While it was anticipated that these relation­
ships would improve and become more clear in the future, facilities 
planning had to proceed under the present uncertainty because of the 
impending increase in the size of medical school enrollment. For the 
most part, this resulted in the Medical School planning to construct 
enough facilities so that it would not have to depend upon affiliations 
for any of its basic requirements. 
There were many immediate operational types of problems which 
demanded the time and resources of Medical College administration and 
officials at the time the long-range planning was being attempted. 
These seemed to have a disadvantageous effect on the quality of the 
plans produced and on the seriousness with which personnel undertook 
the planning. These problems included finances and organization as 
well as methods and basic operations. It may be significant that, by 
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early 1970, construction of clinical facilities for the School of Den­
tistry was almost complete, while new facilities for the School of Medi­
cine were still being discussed and not even the first phase had been 
finally approved, 
In summary, in spite of the good intentions and best efforts of 
MCG officials and planners, the lack of understanding and knowledge 
regarding the requirements of this type of planning process and the 
other difficulties mentioned above contributed to the failure to produce 
timely and productive planning. 
Considerations and Observations 
Regarding Systems Engineering 
The major types of work performed by the systems engineers during 
the planning project involved the Steps A £ B reports, flow-probess 
charts, space estimates, project management networks, and a few special 
studies, e.g., an economic comparison of one-bed and two-bed rooms. 
One factor which limited the number of special engineering 
studies which were performed was the difficulty in developing a reason­
able and acceptable set of assumptions regarding any particular problem 
which might be studied. For example, in attempting to simulate an out­
patient clinic in order to determine the expected optimal number of 
examining rooms, some of the assumptions and estimates required were 
as follows: 
-Patient demand 
-Patient arrival distribution 
-Clinic schedules 
-Patient scheduling scheme 
-The numbers of physicians and students 
-Process time distributions 
-Patient mix 
-Methods and procedures 
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With the difficulties, inaccuracies, and uncertainties involved in 
developing these assumptions and estimates for a long-range planning 
situation, it was questionable whether a detailed operational simulation 
to determine an "optimal" number of examining rooms would be worthwhile. 
This type of condition was often the case with attempts to do special 
engineering studies. 
Attempts to develop the framework for engineering studies such 
as the one mentioned above brought out the importance of other more 
general aspects of the planning process involving managerial and program 
planning. They also indicated the importance of timing. The engineer­
ing studies must follow some of the more general aspects of planning, 
and yet must be done early enough to influence subsequent planning and 
design decisions. 
It was also discovered to be particularly important that the sys­
tems engineers be selective in their projects. There is ,an infinite 
number of real and imaginary problems from which to choose. The engi­
neers must select those real problems which they have the capability 
to help solve and which promise to be productive in terms of the overall 
planning process. This requires that the engineers be familiar with the 
requirements and nature of the entire process and that they be fully 
participative members of the planning team. 
Several major design questions had to be faced fairly early in 
the planning process. For example, the development of the functional 
program for the Department of Radiology required a tentative decision 
regarding the extent to which its facilities and operations would be 
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decentralized. This decision had implications for organization, staff­
ing, operations, and facilities. There' was a tremendous need for exper­
tise and experience in the various technical functions and facilities to 
combine with the systems engineering approach. In order for the systems 
engineers to make significant contributions to this decision, they would 
have to have had extensive experience with the study of radiology opera­
tions on which to base judgments, or they would have needed much time 
for objective study and research. They had neither. The importance 
and complexity of this particular design problem was confirmed by the 
Public Health Service supporting a two-year research project on it by 
the systems engineers at the MCG. Many other design problems involved 
in this planning process are of similar importance and complexity. 
Other constant difficulties for the systems engineers stemmed 
from the lack of good planning project management and the lack of staff 
personnel to do general programming work. This not only resulted in the 
lack of a good framework for engineering studies, but also led to the 
engineers' having to perform much of the general planning work, instead 
of performing engineering work. Therefore, much of the value of having 
systems engineers involved in the process was lost. 
In spite of the many difficulties and frustrations encountered 
in this particular experience, there is great potential for systems 
engineers to contribute to improvements in the planning and design of 
clinical education facilities. This will require, however, a better 
structuring of the other elements and aspects of the planning and design 
process. It will also require that the engineers gain a comprehensive 
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understanding of the process to which they are trying to contribute. 
This chapter has summarized the observations and experiences of 
the author as well as the main events, activities, and results of the 
planning project at the MCG from January 1967 through the summer of 
1969. This summary has emphasized the deficiencies and problems 
involved in the planning process, from the author's point of view, 
since they indicate many of the needs and characteristics of this 
general type of planning and since they have implications for the 
application of management science. The following chapters will draw 
upon this planning experience as an information and data source for 
this investigation of the process of planning for clinical education 




THE PLANNING PROCESS 
The process of planning within the health educational institution 
will be different from the processes of planning in business and manu­
facturing for reasons of certain peculiarities of both the health field 
and of academic institutions. Some of the characteristics of the health 
field which influence planning are the prevalence of small organizational 
units lacking formal or effective coordination and direction, the absence 
of strong economic or other pressure to move in this direction, and the 
resistance of special factions to any type of organizational control or 
direction. Some of the characteristics of academic institutions which 
affect planning are the multiple and complex goals, aversion for firm 
organizational direction and control, the requirements of academic free­
dom, and a relatively lower priority for matters of economics and oper­
ational efficiency. 
The factors presently generating urgent needs for more effective 
planning in the health field include those which have led to formal 
planning in other fields, i.e., complex technology and large investments. 
More complex technology and larger investments bring about longer-term 
implications of present decisions and the consequent greater uncertainty 
and inflexibility. Also, the rapidly-changing science and technology of 
health care delivery create higher "opportunity costs" for ill-advised 
decisions. 
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Although there is a great deal of concern for and discussion of 
the need for planning in the health field, most of the relevant litera­
ture of substance contains primarily discussions of and information on 
the physical planning and design of specific units of the hospital. 
Discussion of other aspects of the health planning process is almost 
non-existent; e.g., the determination of need, organization for planning 
setting objectives, managerial decisions, designing efficient and effec­
tive systems, methods of analysis and comparison of alternatives, and 
operational planning. 
The largest impetus to planning in the health field in recent 
years has been federal legislation. The Hill-Burton Program requires 
hospitals to perform a certain amount of planning before construction 
funds are approved. This legislation has stimulated the States to pay 
more attention to the systematic determination of facility needs. It 
does not cover the entire hospital field, however, and does not provide 
a comprehensive planning process. Legislation regarding the Regional 
Medical Programs provides funds and incentives for planning and devel­
oping programs to provide better health care for heart disease, cancer, 
and stroke. This legislation assigns a key role to medical schools as 
resource centers for knowledge, talent, and leadership. Comprehensive 
Health Planning legislation is even stronger in its support of regional 
planning. It is not limited to specific disease categories. It pro­
vides funds to establish and operate state and regional planning offices 
The regional programs are governed by local personnel representing the 
health institutions, health professions, and consumers. Their basic 
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purpose is to achieve comprehensive and coordinated planning toward com­
mon goals, and the development of effective and efficient systems for 
delivering health care. 
Most of these programs are still in their infancy. They do not 
yet provide any significant assistance to the health educational insti­
tution in developing its plans for clinical programs and facilities. 
They do, however, represent factors which require coordination and 
evaluation. 
The first requirement for planning is an effective and efficient 
process. The remaining sections of this chapter will describe and 
analyze the process of planning for clinical facilities in a medical 
education institution. These sections will parallel those of Chapter 
III, and will draw from the literature on hospital and medical school 
planning and from experience in the planning process at the Medical 
College of Georgia. 
Types of Planning Involved 
For many reasons, clinical facilities have traditionally been 
constructed to last a very long time and planned for very little flex­
ibility. Many hospital facilities have been used for 30'".and 40 years 
or more. While a legitimate question is whether the planned life should 
be so long, there will probably have to be dramatic changes in custom, 
procedures, and the planning and design process before it is signifi­
cantly shortened. At the present, it seems that a planning horizon of 
at least ten years is desirable in planning hospital facilities. With 
the large monetary investment required and the relatively low degree 
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of flexibility typically achieved, the development of facility designs 
for ten or more years definitely calls for well-developed, long-range 
managerial and program plans. 
The long-range and strategic plans of the health education in­
stitution should consist of at least the following three elements for 
each of the major functions of the institution, viz., education, re­
search, and service: 
1. An assessment of the needs of the "community" which the in­
stitution intends to serve. 
2. The specification of the role which the institution is to 
serve in regard to providing for the needs of the "community." 
3. The development of the philosophy of the institution with 
regard to its role, major objectives, and approach. 
One of the most critical aspects of specifying managerial objectives in 
the health education institution is the interrelationships of education, 
research, and service, and the relative degrees of emphasis to be placed 
on each. 
Specifications for these interrelationships along with estimates 
of anticipated resource availability are necessary in order to translate 
general, top-level statements of objectives into more operational terms. 
Basic to this process of specifying objectives is the question of how to 
provide for society's future needs—the traditionally over-riding pur­
pose of educational institutions—while at the same time providing much 
needed service to the "community" in the present--a rapidly increasing 
demand on educational institutions. This question is probably no more 
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serious anywhere in the educational world than with the medical school's 
teaching hospital. The teaching hospital's programs must always consist 
of compromises between teaching and service functions. Similar trade­
offs must be made between these functions and the research function. 
The long-range and strategic planning of top management may in­
clude the specification of general means of achieving the stated objec­
tives. In most cases, a consideration of alternative means will be 
involved in the process of establishing objectives, especially for those 
objectives stated in terms having specific operational and program 
implications. 
The formulation of objectives will involve the anticipation of 
various aspects of the future of the entire health field, and the 
selection of the best courses of action to meet the demands of the 
future and to realize the full potential of the institution in making 
that future what it is desired to be. It requires an intimate knowledge 
of the field, and the use of a great deal of intuition and judgment 
which only those experienced in the field can effectively provide. 
Another ingredient which seems to be especially needed in this 
phase of planning in the health field today is leadership ability. For 
many existing problems, the needs are relatively obvious, knowledge and 
technology for solution are available, and financial resources could be 
obtained. What is lacking is the leadership required to marshal all of 
these factors and provide the motivation, organization, and guidance to 
overcome or at least minimize the barriers of tradition, ignorance, 
apathy, and self-interest. The health-science schools must provide 
some of this leadership. As a minimum, their leadership could be 
exercised through the preparation of students for the eventual solution 
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of these problems, and through the development, evaluation, and demon­
stration of new models of health-care delivery-systems. 
Another level of institutional planning upon which facility plans 
must be based is the selection and development of programs for accom­
plishing institutional goals and objectives. A program is a unified 
set of sub-objectives, resources, organizational arrangements, and pro­
cedures . The development of program plans is the first step in trans­
lating long-range and strategic plans into facility plans. 
There will necessarily be many program plans, each to be devel­
oped by the organizational unit responsible for the program. There will 
be educational program plans, which should include descriptions of the 
programs, numbers of students, curricula, schedules, and resource re­
quirements. Research program plans should include the types, amounts, 
and resource requirements of the major classifications of research to 
be performed. Service program plans should include descriptions of the 
types of services, organizational arrangements, numbers of patients, 
resource requirements, and new models to be developed. 
Operational planning involves the development of methods and sys­
tems for carrying out the planned programs and providing the required 
supporting services. This is largely technical planning. The process 
of operational planning should include such things as the incorporation 
of the best available operating equipment and technology, the develop­
ment of the organization structure, and the design of efficient methods 
of operation. It also should involve the development of plans to cor­
rect or improve present deficiencies in operations. This phase of 
planning is very closely related to facilities design. 
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Throughout the entire planning process at all levels there are 
needs for special and technical project work, including systems analysis 
and design, forecasting, methods study, and economic analysis. Much of 
this project work may be performed by a technical staff. For example, 
architects and engineers working on systems and facilities design are 
performing project planning. 
The general relationships among these three types of planning are 
illustrated in Figure 3. Obviously, this sketch oversimplifies the 
actual relationships; the feedback and recycling which must take place 









Figure 3. Planning Relationships 
The scope of planning required for clinical education facilities 
is broad and includes a number of elements of the institution's opera­
tions. It includes planning for all of those schools which will use the 
clinical facilities for education and training. The breadth of scope of 
the required planning is indicated by the following outline of the de­
sirable elements of the functional and space program to be provided the 
architect. In addition to these elements would be administrative and 
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financial planning, systems planning and design, recruiting and staffing, 
developing methods and procedures, and planning for occupancy. 
Functional and Space Program"*" 
A. Long-Range Projections 
1. Quantitative need for health manpower 
2. Educational process 
CO
 Health delivery systems 
4. New demands for health care 
5. Technology 
Relationships with Community 
1. Role of hospital 
2. Relationships with other facilities and institutions 
Goals and Objectives 
1. Types of students and educational programs 
2. Numbers of students 
CO
 Research 
4. Service; type and scope 
5. Relationships with other institutions 
6. Type of hospital 
7. Population to be served; in what manner and to what 
extent 
8. Physicians' staff privileges 
Program Plans Through Next 10-20 Years 
1. Number of medical students 
2. Types and numbers of interns, residents, and fellows CO Types and numbers of allied health students 
4. Curricula and schedules 
5. Research; programs and levels 
6. Types and numbers of patients 
7. Clinical departments and divisions 
CO
 Clinical specialties 
9. Patient care programs 
10. Special services 
11. Supporting services 
12. Estimated capital costs 
13. Estimated operating costs 
14. List of sources and amounts of revenue 
Adapted from Manual of Hospital Planning Procedures, American 
Hospital Association, 1966, 72 pp. 
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E„ Utilization and Service Loads 
Types and numbers of 
1. Surgical cases 
2. Deliveries 
3. X-rays 
4. .Lab tests 
5. Physical therapies 
6. Occupational therapies 
7. Consultations 
8. Special diets 
9. Laundry services 
10. Autopsies 
F. Operating Policies and Procedures 
1. Referrals 
2. Staff privileges 
3. Admissions 
4 0 Centralization 
5. Interdepartmental patient care process 
6. Consultations 
7. Schedule of student programs 






14. Logistical system 
Go Organization and Staffing 
1. Organization structure 
2. Types and numbers of faculty 
3. Types and numbers of ancillary personnel 
4. List of personnel by department 
5. Numbers of positions by job title 
6. Relationships between schools and hospital 
7. Relationships with other institutions 
H. Other Hospital Activities 
1. Inservice training 
2. Auxiliary activities 
3. Visitors 
4. Recruitment 
5. Public health 
6. Preventive care 
7. Diagnostic screening 
8. Meetings and assemblies 
9. Religious observances 
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I. Space Requirements 
1. Functional relationships 
2. Space sharing and utilization 
3. Flexibility 
4. Environmental control 
5. Expansion plans 
6. Description of activity 
7. Proximity relationships 
8. Systems; logistical, traffic, communication 
9. List of all areas 
10. Special equipment and physical conditions 
The scope of planning for clinical education facilities is also 
broad in terms of the number and levels of organizational units involved. 
The administrators of the institution, including the deans, would be ex­
pected to assume leadership and provide initiative. The heads of the 
various schools and departments should also play key roles. 
It is expected that the faculties of the schools and departments 
will be expert in their fields, will be involved in developing new ideas 
and new knowledge, and will possess an overall knowledge of their fields, 
where they are now, and where they may be in the future, all of which 
would seem to be essential in institutional planning. In addition, much 
of the knowledge and many of the ideas and programs of individual faculty 
members may have significant implications for the development of insti­
tutional program plans. These types of information and their implica­
tions for facility requirements may not be adequately reflected in the 
planning process through the use of the customary operational adminis­
trative process without some special effort or special arrangements. 
The scope of planning for clinical education facilities also 
includes obtaining coordination and approvals from many "outside" agen­
cies . One of the most important of these agencies is the governing body 
or board of the academic institution. In a State university system, it 
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is this board which must approve and at least partially finance the plans. 
For an individual institution, the board may be looked upon as a focus of 
the needs, goals, and objectives of the State, as well as certain other 
considerations. The board may exert pressures which significantly in­
fluence the planning process of the institution, e.g., pressure to 
increase the student enrollment. Other outside agencies who will likely 
be involved in the planning process are (1) the Federal government, 
through its programs of funding and regulation, and (2) professional 
societies and boards, through political influence, persuasion, and 
accreditation and licensing criteria. 
All of the key elements of the hospital organization should be 
involved in planning hospital and clinic facilities. These include hos­
pital administration and all supporting service departments, e.g., med­
ical records, pharmacy, laundry, central supply, and food services. 
This planning should also be coordinated with various outside agencies, 
e.g., affiliated institutions, the "community" to be served, health plan­
ning agencies, the State and Federal governments, and physician groups. 
In spite of the many influences which have been mentioned here­
tofore, the health-science schools seem to have considerable autonomy in 
setting objectives and choosing means. While some elements of the plan­
ning, e.g., student capacities and budgets, will undoubtedly be derived 
from higher levels, many important elements and objectives will be left 
to the individual institutions and schools, e.g., curricula, quality 
levels, research, service, and new models. In addition, virtually all 
planning related to selecting and. designing programs and operational 
methods will likely be left to the institution and its various schools. 
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Since there is no technical methodology for setting objectives, 
this phase of the process will depend upon experience, intuition, and 
judgment, and may even involve a relatively high political content. The 
political content may be especially high in establishing objectives re­
lated to the teaching hospital, since these objectives must be carved out 
of a complex and conflicting mixture of considerations involving commun­
ity needs, educational objectives, accreditation requirements, govern­
mental planning and regulation, affiliated institutions, the private 
practice of medicine, etc. To the extent that this process allows 
autonomy in setting objectives and selecting means, the type of planning 
which has previously been called developmental planning exists. 
Many aspects of the process of planning for clinical education 
facilities are adaptive in nature, i.e., dependent upon and responsive 
to the environment of the institution and outside influences. Some of 
these outside influences have been mentioned above. To illustrate fur­
ther, the Federal government originates plans for the development and 
support of certain aspects of education, research, and service programs 
in the health field. These plans are based upon what the government 
sees as being needed in this country and, it might be said, what appears 
to be politically expedient at the time. Since the government usually 
puts money behind these plans, and since the health science schools are 
to some extent dependent upon the government's financial support, the 
schools usually must adapt their plans to follow the directions set by 
the government. For State institutions, a similar financial influence 
may also be exerted by the State government, but usually not to so large 
an extent since State funds are generally used for basic support of 
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existing programs rather than for developmental purposes. The primary-
influence of the State government is through the governing body of the 
institution. 
The primary objectives of the health education institution involve 
the satisfaction of health care needs of the public through education, 
research, and service, including the development of demonstration models. 
Public demands provide significant indications of these needs. Therefore, 
the institution is responsive to public demands in the development of its 
plans, especially plans for the teaching hospital. While many of the 
more general public demands are expressed through the Federal and State 
governments, there may be other significant demands upon the institution 
from the local community. The institution must, to a certain extent, be 
responsive to these demands since its teaching hospital must function as 
an integral part of the medical and health community, and since some of 
its objectives may involve providing certain types of service to the 
local population. 
Other outside elements to which the health-science schools are 
responsive in their planning are professional societies, boards, and 
agencies. This is especially true with regard to the medical profession. 
These groups influence planning through accreditation criteria, the 
licensing and certification of professionals, tradition, setting stand­
ards of practice, direct and indirect influence on their members, and 
political action. 
It is obvious that there are several outside influences affect­
ing many aspects of planning for clinical education facilities. There­
fore , much of the planning is adaptive in nature, and the process tends 
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to become one of programming to accomplish politically derived objec­
tives . 
The process of planning for clinical education facilities also 
involves many elements of allocative planning, i.e., the allocation of 
resources among competing uses in those cases where there are quantita­
tive measures of effectiveness and where the optimality criterion is the 
primary guide. This process is an objective one, and usually involves 
the comparison of alternatives on the basis of technical and economic 
measures. It appears that, because of a lack of specificity in objec­
tives and a lack of good quantitative measures of effectiveness, allo­
cative planning plays a minor role at and above the level of program 
selection and design. As the process moves closer to operational plan­
ning and design, allocative planning comes more into play. For example, 
alternative supporting service systems and operational facility designs 
are more frequently selected on the basis of their costs and benefits. 
Another type of planning required involves the introduction and 
development of new arrangements and programs for the accomplishment of 
dramatically new objectives which may not have received general accept­
ance and support within the institution. Such seems to be the case, for 
example, in the introduction of the "systems curriculum" in medical edu­
cation, and in the development of "comprehensive health care" programs 
under the auspices of the institution. In the case where major new 
facilities are being planned, and where these facilities must be spe­
cifically designed.to accommodate these new programs, a-process of rapid 
and radical change may be required. The process of mobilizing personnel 
and resources and guiding change toward the yet unaccepted new objectives 
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has been called innovative planning. With the major problems facing 
health institutions today, and with the complexity, resistance to change, 
lack of coordination, and disunity which presently exists within the 
health field, elements of innovative planning will probably be very 
important in the process of planning for clinical education facilities. 
Finally, almost all of the various types of plans will be pro­
duced at some point in the process of planning for clinical education 
facilities. Policies and objectives will be developed for the institu­
tion and for each relevant subdivision. Operational plans will be 
developed for each major organizational unit and for each major function, 
including education, research, patient care, and supporting services. 
Those procedures having implications for facilities design will be 
designed. And, both capital and operating budgets will be prepared. 
All of these types of plans will be combined into what the planning lit­
erature calls a "program." 
The Nature of This Planning Process 
Since facilities must be planned and designed to accommodate the 
programs of the institution and to enhance the attainment of its objec­
tives , the process of planning for clinical education facilities is re­
lated directly to the institution's long-range and strategic managerial 
planning process, i.e., the process of setting goals and objectives and 
developing general program plans for the future. 
Emphasis on the process of planning rather than specific plans is 
even more important in relation to the academic and health industries 
than to business corporations. These industries are presently in a 
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state of badly needed innovation and change. To develop plans so rigid 
that further innovation and change would be inhibited for any significant 
period of time would seem to be most unwise. Also, the basic purposes 
and modes of operation of institutions in these industries would seem to 
require a relatively high degree of freedom of action. Both the teacher 
and the health professional need the opportunity of relative independence 
and freedom in their functions in order to perform successfully; the same 
is true of the institutions and organizations in which they operate. 
This need for freedom of action does not mean that the various 
individuals and organizational units must be allowed to operate in a 
completely uncoordinated and undirected fashion. In fact, the chaos and 
confusion which often results from lack of direction and coordination can 
be more restrictive of freedom of action than authoritarian control. A 
good planning process is needed in order to interrelate and coordinate 
the objectives and activities of the various individuals and organiza­
tional units. Such a process at the institutional level can provide a 
structure for more productive action and motivate people at all levels 
to perform their own planning more effectively. 
Planning will result in meaningful action only through the in­
volvement of those who are operationally responsible for the action. 
Plans which are formulated completely by an "outside" group often have 
no impact on the actions of those with operational responsibility, al­
though the plans themselves may be theoretically sound. For these and 
other reasons, the planning process should be people and action oriented. 
Its basic purpose is to influence present decision and actions so that 
objectives are achieved in the future. In the present setting, this 
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means that heads of academic programs, clinical services, and hospital 
supporting services should be heavily involved in the planning process. 
In order to accomplish all of its requirements, the planning 
process should be organized as an integral part of the administrative 
and managerial function of the health educational institution. It should 
be broadly based, organized, coordinated, systematic, and yet dynamic 
enough to allow continual re-examination. Greater and longer-lasting 
benefits can be expected from improvements in the process than from con­
centration on the improvement of specific plans, as is so often the case. 
Setting goals is the first and probably the most important part of 
planning since it establishes the direction for all that follows. It is 
reportedly the most poorly done part of corporate planning, and is un­
doubtedly the most difficult part of planning in the health field. While 
it is relatively easy to state goals regarding education and health care 
in general, abstract, non-operational terms, it is much more difficult to 
state them in specific and operational terms which will provide clear 
guidance in selecting and designing programs and facilities. This is due 
in a large measure to the lack of operational definitions of good educa­
tion and good health care and the lack of acceptable criteria and meas­
ures. The implication of this situation is not that goal setting is 
futile in the health-education institution, but rather that those people 
responsible for making the judgments required to set goals must also be 
heavily involved in the process of selecting and designing programs and 
facilities. Dependence upon judgment is carried to a much lower level 
in planning than would be necessary if clear operational objectives, 
criteria, and measures were established. 
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Without the identification of the elements of good education and 
good patient care and without a capability for measuring them and re­
lating them to operational functions, technical staff planners and speci­
alists can play only a minor role in program selection and design. The 
planning process must integrate the talents of the technical staff plan­
ners and specialists with the experience and professional judgment of 
operational managers and administrators, with the latter playing the 
major roles through program selection and design and even through the 
specification of many operational concepts of facilities. 
Because of the need to involve the academicians and clinicians 
in the process of planning for clinical education facilities, and in 
consideration of their customary lack of planning orientation and exper­
ience, the developmental approach would seem to be necessary. Under 
this approach the first planning projects should involve objectives 
which are short-ranged and limited enough so that participants can gain 
experience and confidence based upon success within a relatively short 
time. The scope of projects are then expanded in relation to growth in 
planning skills, and confidence among the institution's personnel. 
As is true in the planning field in general, there are few estab­
lished procedures and techniques for planning for clinical education 
facilities. This is clearly indicated by the literature related to this 
field. While it is not expected that a scientific or even a mechanistic 
methodology will ever be developed for this process, there are many 
opportunities for making it more organized, systematic, rational, and, 
hopefully, more successful. 
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Although one of the primary objectives of the process should be 
to achieve maximum rationality in planning, the roles of objective and 
scientific methods and approaches are limited by many factors, including 
the following: 
1. The value judgment content of the process. 
2. Incomplete information. 
3. Lack of time and resources for thorough study. 
M-. Inappropriateness of data on past operations in a 
process which has as its primary purpose establishing 
new patterns for future operations. 
5. Inadequacy of present objective and scientific methods 
and approaches in solving many of the most important 
problems in such a process. 
It is apparent that new directions, approaches, and methods are 
called for in the health and education fields. Planning which involves 
an extension and gradual improvement of old forms of operation may very 
well not be adequate to meet even the short-range needs. To fulfill the 
role that is needed for planning in these fields, a great deal of imagi­
nation and creativity will be required. 
As indicated in previous paragraphs, planning for clinical educa­
tion facilities should be a comprehensive process involving all of the 
major elements and activities of the organization. Because of this, the 
selection of the critical elements for study.and redesign, timing, and 
organization are of utmost importance. 
Because of the scarcity of acceptable data, the incompleteness of 
knowledge regarding health care needs and the operation of the health 
care system, and the radical changes anticipated, analytical-quantitative 
forecasts and predictions for long-range planning in the health field are 
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probably less accurate and reliable than in business and manufacturing. 
The use of analytical-quantitative methods of forecasting should be care­
fully considered and viewed critically. About the best that can be done 
in many cases is to attempt to anticipate the possible futures so that 
the right risks are taken, and so that the appropriate flexibility to 
respond to major anticipated developments can be achieved. A valuable 
approach in this connection is the performance of sensitivity analyses 
on alternative plans and designs; i.e., test each alternative against 
the possible futures in order to predict results under the various con­
ditions . 
"Uncertainty absorption" is another important aspect of this plan­
ning process. Assumptions and decisions made at various levels of the 
planning organization tend to "absorb" some of the actual uncertainty 
which exists, so that subsequent levels perform under less apparent un­
certainty. This is an important consideration in the organization and 
management of the planning process. Some of the uncertainties will in­
volve the educational process; others will involve the patient care 
process, supporting services, and managerial and administrative matters. 
Each type of uncertainty may require a different type of person to make 
the necessary assumptions and judgments. 
Steps Required 
The first and most important step in planning is the setting of 
objectives. The goals of the institution establish the framework and the 
direction for the following steps in planning as well as for day-to-day 
managerial decisions. Even though this is a very critical step, it : 
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reportedly is the poorest aspect of planning in the health field today. 
Most managers and planners go into programming too soon and devote most 
of their attention to it. The following quote indicates one author's 
view of the present situation: 
All too often, health institutions are artfully designed and 
skillfully manned ships at sea with neither compass nor desti­
nation, and with little idea of whether the artful design or the 
skilled staff are really suited for the voyage ahead.2 
As pointed out earlier, it is relatively easy to state lofty and 
general objectives for health institutions; but, in order to provide 
effective guidance for the planning effort, objectives should also be 
stated in more specific and operational terms. They should be well 
formulated and coordinated; priorities would be helpful. Whenever pos­
sible they should be quantified to facilitate managerial control and the 
measurement of progress. For example, certain objectives may be stated 
in quantitative terms such as student capacities, student-teacher contact 
time, numbers of inpatients and outpatients, lengths of patient stays, 
student-patient contact, and numbers of residents and interns. 
An approach to selecting objectives has been suggested by Hall, 
as follows: 
(a) Put the objectives on paper. 
(b) Identify means and ends. 
(c) Test to see that the objectives at one level are 
consistent with higher level objectives. 
(d) Test that the subset of objectives at each level 
is logically consistent. 
(e) Make the set of objectives complete. 
(f) Give each objective the highest possible level of 
measurement. 
Sigmond, Robert M., "Health Planning," Dimensions and Determi­
nants of Health Polioy, The Milbank Memorial Fund Quarterly, Volume 
XLVI, No. 1, January 1968, Part 2, pp. 91-117. 
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(g) Check the objectives to see if each is physically, eco­
nomically, and socially feasible. 
(h) Allow for risks and uncertainties by various available 
techniques and by selecting an appropriate decision 
criterion. 
(i) As.a step in settling value conflicts, isolate logical 
and factual questions from purely value questions, 
(j) Settle value conflicts.3 
Planning for facilities tends to require more specific and quan­
titative statements of objectives than management would otherwise wish 
to make at the time; e.g., the nature, size, and operating characteris­
tics of new programs; the numbers of students, their schedules and flow 
patterns; the patient population to be served, and the types of services 
to be rendered; curricula; and the nature and magnitude of the research 
programs. Planners will probably have to push for these decisions by 
showing their relevance and importance to good facilities planning and 
design. 
There should be a hierarchy of objectives. The highest level may 
be very general and abstract. Lower levels should be more specific and 
concrete as well as realistic and attainable. Each organizational unit 
should have a set of objectives relevant to that unit. Some of the 
objectives for a particular unit are likely to be imposed by higher 
levels, others may originate within the unit, and still others may 
develop in response to pressures from lower levels. In an academic in­
stitution most of an organizational unit's objectives will probably 
originate from within the unit. 
Care should be taken to develop the objectives in a manner which 
3Hall, Arthur D., A Methodology fov Systems Engineering, D. Van 
Nostrand Company, Inc., Princeton, New Jersey, 1962, pp. 108-109. 
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will allow the planning process to be dynamic, involving continual feed­
back, adjustment, and change. Too much specificity and rigidity in the 
statement of objectives may limit the possibilities of creative and pro­
ductive decision and action within subordinate organizational units. 
This critical phase of the planning process deserves special and 
continual attention. Poorly developed objectives will probably lead to 
inadequate.planning and poor performance in the future. 
There will be many elements involved in the planning for clinical 
education facilities for which reliable, factual information is not 
available or cannot be easily produced. Therefore, the next step is to 
make the necessary assumptions regarding these elements. These will in­
clude assumptions regarding the internal and external environment of the 
institution for the present and for the future. For example, assumptions 
must be made implicitly or explicitly regarding the future structure of : 
the health-care delivery system and its requirements for health person­
nel, the future structure of the educational process, governmental in­
fluence and support, trends in the economy, and possible public demands 
upon the institution. It should be apparent that the making of such 
assumptions is an integral part of the managerial process of the insti­
tution. Key managers and faculty members at various levels in the insti­
tution _should be involved in making these assumptions for planning, along 
with consultants and outside agencies as appropriate. 
The institution's management should agree on a set of assumptions 
for planning. As many as feasible of these assumptions should be iden­
tified, verbalized, and communicated to the various heads of organiza­
tional units and to members of the planning staff, e.g., the facilities 
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planning project manager, architect, and consultants. Since the collec­
tion and analysis of relevant data tends to improve assumptions, the 
managers involved in planning may wish to refer some questions regarding 
possible assumptions to the appropriate personnel, including the plan­
ning staff, for investigation. 
Following the statements of objectives and assumptions should be 
the development or identification of alternative means, or courses of 
action, for the institution to pursue in order to achieve its objectives. 
As indicated earlier, this involves the specification of alternative pro­
grams, resources, methods, etc., based upon a creative and imaginative 
search for possibilities. 
Some specifications regarding general means for achieving objec­
tives will undoubtedly be developed by the top management of the insti­
tution, e.g., whether or not the institution will operate its own hos­
pital, the types of affiliations with other institutions which will be 
sought, the level of resources expected for various types of programs, 
the institution's philosophy regarding the provision of service to the 
community, and the implications of the institution's philosophy regard­
ing the educational process. Within the framework set by top management, 
heads of academic and operating units should develop more specific and 
more detailed ideas for alternative programs. This is a very critical 
phase of the planning process since the results of planning can be no 
better than the alternatives considered. 
Alternative means must then be evaluated against the criteria 
derived from the previously developed objectives, constraints, and 
assumptions. The evaluation must also be made in terms of the major 
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possible "states of the future" for the institution and its environment. 
Projections, some quantitative and others qualitative and judgmental, of 
the anticipated results for each alternative under each possible state of 
the future should be made, the results should be compared with regard to 
the decision criteria, and then the decision makers should select the 
best course of action based upon this comparison. Some comparison may 
be quantitative, but many will involve value judgments. The final deci­
sion must be a managerial decision. 
As an example of the above process, the planners may wish to 
choose one of two alternative service programs based upon their antici­
pated results, including their costs and their contributions to the 
educational process, under the most likely levels of future governmental 
influence and intervention in the health field. Also, the planners may 
need to compare two or more alternative facility designs in terms of 
their costs, flexibility, and operational effectiveness under various 
assumptions regarding trends in health-care delivery and public demands 
for health care. On a different level, there may be a need to compare 
various operational systems, e.g., supply and logistical systems, in 
terms of their cost, effectiveness, and flexibility under various assump­
tions regarding possible economic and technological developments. There 
will be many such evaluations required, each calling for the planning 
framework of objectives, constraints, assumptions, and criteria. 
Implementation, of course, follows the selection of the desired 
course of action. For the process of planning for clinical education 
facilities one of the primary implementation phases is the development 
of the architectural plans and designs for a building which will house 
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the planned programs and enhance the accomplishment of the institution's 
objectives. This phase is accomplished by the architect and the planning 
staff assigned to work with him. 
Most of the implementation of planned programs may have to follow 
the construction of the building; however, some preliminary phases may be 
accomplished prior to construction, in preparation for full operation 
afterward. Implementation of programs will, of course, be accomplished 
by the personnel responsible for their operation, i.e., the heads of 
academic departments, clinical services, hospital administration, and 
hospital service departments. 
The final step in the planning process is evaluation of the re­
sults of implemented programs, feedback of the evaluation to management 
and staff planners, and adjustments and changes as necessary for improv­
ing performance relative to objectives. This "final" step is not the 
end of the planning process in the sense that planning stops here. Even 
with planning for facilities there is a continuous need for revision, 
updating, and change. Facility requirements should be continually eval­
uated along with the process of continuous managerial planning. 
As noted earlier in this paper, the accomplishment of the steps 
of the planning process probably will not follow a neat sequential order. 
There will be information feedback loops and recycling through all of 
the steps of planning, so that during the planning process certain 
activities in many of the steps may be taking place simultaneously. 
Planning itself is a continuous process of change, updating, and re­
cycling. 
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Management of the Planning Process 
Several characteristics of the management of health-education 
institutions tend to make the planning process somewhat different from 
that of business and manufacturing. In most cases there is no strong 
central authority for coordination, decision making, and implementation. 
This is true of the health field in general, and therefore influences 
the manner in which the health-education institution must plan its 
teaching hospital and service programs. A primary example of this 
condition is the autonomy and independence of the individualJ physician 
and the resistance to any change in the basic pattern of private prac­
tice. Not only does this influence institutional planning in relation 
to its external environment, it also affects internal management and 
planning through the attitudes, practices, values, and political inclin­
ations of the physicians on the staff of the teaching hospital and the 
faculty of the school of medicine. 
This characteristic of autonomy and independence is also found 
within the academic structure. Schools and academic departments are 
allowed a high degree of autonomy in setting their own objectives and 
developing their programs. Also, throughout the administrative struc­
ture, management is limited in its use of strong planning and control 
because of possible infringement on "academic freedom." 
With this lack of strong central authority and control in the 
administrative structure, staff planners are more likely to become 
involved in the implementation of plans, especially those plans which 
involve more than one department. One reason for this is that, with 
decentralized authority and operations, the central administrative 
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structure is usually very thin and the administrators may not be willing 
or able to become heavily involved in the details of implementation. 
The staff planners may be called upon to perform major parts of this 
function. Also, since planners desire to see their plans implemented 
and operating successfully, in the absence of strong central authority 
and control to accomplish this they are likely to want to be more in­
volved in implementation than would normally be the case. 
The basic planning framework and strong support for the process 
of planning for clinical education facilities would be expected to come 
from the chief administrative official of the institution. Below him, 
the deans and heads of the various departments should develop more spe­
cific objectives and assumptions, specify policies and constraints, pro­
vide leadership in their areas, and actively perform certain phases of 
the planning. Most of the detailed planning, however, such as the de­
sign of specific programs, will be performed at the level of depart­
mental chairmen, hospital administration, and heads of hospital depart­
ments. In general, the chief administrative official, deans, and heads 
of schools would be expected to provide the opportunity, necessary sup­
port , encouragement, and the coordinated framework for planning and 
development at lower levels. 
The sequencing of decisions and activities through the organiza­
tional hierarchy and operational network requires considerable managerial 
attention. Organization for this process, which would include responsi­
bility assignments, effective communication methods, and coordinated 
timing, is essential to its effective and efficient functioning. It may 
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require a planning staff in addition to a significant amount of the man­
agers'' time. 
Organizational arrangements for the process of planning for clin­
ical education facilities should be broad in scope. Almost all organi­
zational units of the school of medicine and the hospital will be 
involved directly. Depending upon the objectives of the particular 
institution and the local situation, other schools and areas may need to 
be included in the organizational arrangements, e.g., dentistry, nursing 
and allied-health schools. 
The large number of planning elements and activities which must b 
scheduled and coordinated is indicated in the outline for a functional 
program on pages 178-80. Still, not all elements of the institution's 
activities can be explicitly considered and planned in this process, if 
for no other reason than limitations on time and resources. The princi­
ple of "diminishing returns" must be remembered. The selection of those 
activities which will be explicitly considered is a critical aspect of 
managing the planning process. This selection should be made through 
some combination of the judgment of managers and planning specialists. 
The selection of critical planning elements is also important in 
the effective use of a planning staff. Not all major planning questions 
can be thoroughly investigated and studied by any one institution. Usu­
ally, only a relatively few major issues can be thoroughly studied by th 
planning team. The resolution of other issues must depend upon the ex­
periences and judgment of those involved in the planning process and 
whatever can be learned from the experience of others at other locations 
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A great deal of the planning and almost all of the implementa­
tion must be performed by those with primary operational responsibility 
for the activities being planned. The central issue in managing the 
process of planning for clinical education facilities, then, seems to 
be the involvement of responsible personnel from the various organiza­
tional units and functional areas in a way which will help them plan 
more effectively and which will result in a coordinated set of objec­
tives, assumptions, and specific plans. 
One of the main propositions of this paper is that planning for 
clinical education facilities should be integrated with the continual 
institutional planning process. In this manner, the appropriate direc­
tion, timing, and personnel involvement are more easily and effectively 
obtained. Also, the planning for facilities will be a more-or-less 
continual process, as it should be, since there is a continual need for 
alteration, renovation, re-allocation, and new construction. In addi­
tion to the contribution of this approach to better facility plans, the 
broad involvement and close association with the institutional planning 
process will enhance acceptance of plans and will lay the groundwork for 
operational and occupancy planning. Another possible by-product of broad 
involvement in planning is its contribution to the development of better 
managers. 
The planning process consists largely of the development, analy­
sis, and communication of information in support of decision making 
involving the future. The amount and complexity of information handling 
involved in the process of planning for clinical education facilities 
requires systematic methods and good record keeping. Much of the data ; 
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and information needed and desired will not be available from within the 
institution. This is largely because of the fact that planning relates 
to the future whereas most available data relates to the past. Account­
ing and other record keeping systems within the institution are seldom 
designed with planning needs in mind. Much of the available data is in 
the form of averages, aggregates, and other transformations of raw data 
which do not reflect statistical properties and other patterns of varia­
tion which are valuable in operational planning. Also, many hospitals 
lack good cost records, such as those of cost accounting, which would be 
of value in some aspects of planning. 
The institution in which planning is being performed is not always 
a good information and data base for another reason. Most planning for 
clinical education facilities is likely to involve significant changes in 
certain objectives, programs, levels of activity, and modes of operation. 
If this is the case, much of the data from the past will not be applicable 
in the future. Under these conditions and with anticipated changes in the 
external environment, good data and information for planning purposes are 
scarce. 
There is likely to be a tendency to devote large amounts of time 
and resources to investigation and study to produce better information 
for planning. While much investigation and study may be justified, the 
planning process will no doubt have to proceed with incomplete informa­
tion on many questions. The problem of determining the appropriate 
tradeoff between the value in time of moving ahead even with incomplete 
information and the value of obtaining additional information by taking 
more time for study is a critical one in the management of the planning 
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process. There is a point of diminishing returns in the development of 
additional and more accurate information. 
The importance of good communication in the planning process has 
been discussed previously. This- will not be further discussed at this 
point, except to point out that the large number of people likely to be 
involved in the process and the necessity for a participative approach 
to planning in an academic institution underscore the importance of good 
communication. The planners may find the maintenance of effective com­
munication one of the most demanding aspects of their job. 
The staff of a health-education institution, and especially that 
of the teaching hospital, will usually be under the pressure of current 
problems and demands in their education, research, and service functions. 
Also, for reasons pointed out previously, they may not be -inclined to do 
long-range planning. There will probably be a tendency to put planning 
matters off in deference to more immediate needs. This seems to be a 
common occurrence in planning for facilities, with insufficient func­
tional and program planning being performed on a last-minute, "crash" 
basis. 
A time discipline, including schedules and deadlines, is essen­
tial to the effective and efficient management of the planning process. 
Timing and coordination of the various phases of planning are required 
in order to avoid wasted effort and time. The process of planning 
clinical-education facilities is a long one at best. Minimum estimates 
of the time required range from one to two years. Most reported experi­
ences indicate a much longer time—even up to ten or more years. 
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Approaches and Methods 
Determining which planning elements are to be developed sequen­
tially and which in parallel is an important aspect of developing an 
overall approach to the planning process. Parallel development has many 
advantages and will probably help achieve better integration of activity 
and greater efficiency in the planning process. Having many elements in 
planning at once under a well-managed process allows interaction, feed­
back, and adjustment among the elements as planning progresses. As an 
example of this, the planning of programs and the search for funds might 
be going on at the same time. Initial program objectives might provide 
enough information to start the search for sources of funds; indications 
of fund availability from particular sources might then provide more 
specific direction for and constraints on more detailed program planning. 
Performing both elements in parallel under the appropriate coordination 
will probably be more efficient than a sequential process. 
Most of the broad elements of the process probably can be carried 
out in parallel. After the initial statement of the objectives of the 
building program, other planning elements can be started while the pro­
cess of refining and developing a more detailed and complete hierarchy 
of objectives continues. For example, many elements of architectural 
planning can begin, such as site planning, developing design objectives 
and criteria, and obtaining ideas and information from other institu­
tions. General planning for many operational systems, e.g., supply, 
communication, and logistical systems, can also begin. 
Although major elements may be carried out in parallel, there are 
many desirable and some necessary precedence relationships among various 
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phases of the elements. For example, the architect cannot (or should 
not) develop a detailed program of facility requirements until the in­
stitution has developed its functional program. Specific objectives can­
not be developed for hospital service departments until clinical depart­
ments have developed specific objectives and programs, which may in turn 
depend upon an indication of the availability of capital financing. A 
formal application for Federal funds cannot be submitted until an archi­
tectural program of facility requirements has been prepared. Specific 
plans for major operational systems probably cannot be completed without 
some k n o w l e d g e of the a r c h i t e c t ' s building c o n c e p t and v a r i o u s a r c h i t e c ­
tural constraints. So we see that, even though the general approach 
involves parallel development, a sequencing of various phases of each 
major planning element is required. Therefore, there must be a combina­
tion of parallel and sequential development. 
Another important consideration in selecting the general approach 
to planning for clinical education facilities is the relative emphases on 
the inside-out and the outside-in approaches. Under the outside-in 
approach, primary emphasis in developing the institution's objectives 
and strategy is placed upon the anticipated needsand desires of elements 
of the external environment. An attempt is made to translate these 
anticipated needs and desires directly into institutional objectives and 
programs. This definition seems to apply to the usual approach in plan­
ning a community hospital, for example. The educational institution's 
teaching hospital, however, will probably involve a much less clear and 
direct relationship with its environment. While its ultimate goal is 
the satisfaction of certain anticipated needs and desires of its external 
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environment, the manner in which it chooses to accomplish this goal 
depends more on value judgment within the institution. Its objectives 
are more Indirect and long-ranged than those of the community hospital. 
They involve not only a response to the environment, but also the pro­
vision of leadership for the health-care "community" and the development 
of new "needs" and desires. In certain respects, it involves more 
developmental and innovative planning than adaptive and allocative plan­
ning. There will probably be a strong emphasis on internal strengths and 
resources and their use in satisfying selected long-range needs and in 
providing a form of leadership for the health field. In other words, 
the inside-out approach seems to be more suited to many aspects of the 
process of planning for clinical education facilities. 
It should be noted, however, that a mixture of the inside-out and 
the outside-in approaches is required. The outside-in approach will 
probably come into play in determining the numbers and types of students, 
and in responding to Federally sponsored and financed programs, i.e., 
going where the money is. 
The planning approach selected should also provide for the effec­
tive handling of uncertainty. Uncertainty should be explicitly recog­
nized and dealt with. Several considerations in this respect will be ' 
mentioned. First is the need for recognizing that uncertainties are 
absorbed in the process of making assumptions, judgments, and decisions. 
The structuring of the process for planning clinical education facili­
ties should be such that the various uncertainties will be resolved by 
the people most appropriate in terms of qualifications and responsibil­
ities . 
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Uncertainty absorption is also an important consideration in the 
coordination and sequencing of the various phases of planning. With 
sequential elements, an assumption or a decision made in one phase will 
very likely constrain the alternatives considered in the following phase. 
In such cases the appropriate sequence may depend upon the nature of the 
uncertainties involved. 
In some cases, decision analysis models may be useful in search­
ing for optimal or near-optimal alternatives and in selecting an alter­
native which suits some decision criterion under the existing conditions 
of uncertaintyo These will be further discussed later in this paper. 
One of the primary methods of handling uncertainty in the plan­
ning process is to build-in flexibility. Sensitivity analysis is help­
ful in developing the right types of flexibility; i.e., consider the 
results of each alternative plan under the conditions of each possible 
future, and incorporate changes in the selected plan which would lead to 
more satisfactory results under the various possible futures. Since the 
incorporation of flexibility usually adds to initial costs, a major 
decision problem is to balance the present costs of flexibility against 
possible future costs for changes which might be necessary without that 
flexibility. 
The problem of achieving flexibility is involved in most of the 
major elements of planning for clinical education facilities. For 
example, the desire for extensive flexibility in clinical education 
programs may lead to relatively greater emphasis on affiliations with 
other hospitals rather than the development of more "in-house" programs. 
Uncertainty as to the future growth of outpatient programs may result in 
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the design of outpatient facilities with convenient expansion or con­
version capabilities. Anticipation of future trends in wages and in the 
national economy may result in the provision of shafts and additional 
floor space for the future installation of mechanical conveyors in the 
building even though their installation is not economically justified 
at the time of construction. Many such uncertainties may justify vari­
ous methods of achieving flexibility on the basis of expected costs and 
benefits. 
Another important method of responding to excessive uncertainty 
in the planning process^ is to shorten the planning horizon. This seems 
to be a very common reaction in health and academic fields, and is often 
carried to the extreme of shortening the planning horizon almost to zero, 
and doing little real planning. This alternative is not feasible in the 
process of planning for facilities however; someone has to make decisions 
and plans regarding the future, no matter how poor they may be, in order 
to develop facility plans. The question here is not whether to plan, but 
how to plan and how much planning should be done. 
It would seem, however, that a feasible alternative deserving 
serious consideration in the process of planning clinical education 
facilities is to shorten the planned life of the buildings. It presently 
is customary to plan clinical facilities for a very long life. With the 
rapid changes taking place in all aspects of the health field, a more 
economical building planned for a shorter life might result in more 
effective and economical operations. 
An approach involving quantification and measurement of as many 
as possible of the variables critical to the planning and design of new 
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clinical education facilities would tend to result in better plans. Some 
of the difficulties of quantification and measurement in the planning 
process in general were pointed out earlier. There are other significant 
complications in the process presently under consideration. One of these 
complications relates to quality; there is no set of quantitative meas­
ures generally agreed upon which indicate the quality of patient care, 
and therefore relatively few quantitative indices of quality are avail­
able for use and guidance in the planning process. For example, the 
evaluation of alternative facility designs relative to the quality cri­
terion must depend primarily upon expert judgment. Another difficulty 
is that very little useful data and measures are available relative to 
the operational characteristics of hospitals; few standards are set, 
relatively few operating records are kept, cost accounting data is often 
not available, and most units of measure for workloads are inconsistent 
and inaccurate. This lack of data and meaningful measures makes it 
extremely difficult to analyze present operations, identify operational 
deficiencies, make projections, and compare alternatives. 
Regardless of the difficulties, many measurements will be required 
as a part of a good planning process. Selection of the approach to and 
methods of planning should involve decisions as to what measures will be 
made, how to make them, and the accuracy required. 
Another set of important measures consists of those which indi­
cate the progress of the planning process and those which may be used to 
evaluate results of the process. 
Visual and graphical exposition are useful methods in the planning 
process. Portraying concepts and data in visual form can show 
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relationships and provide insights which would otherwise be missed. In 
the process of planning clinical education facilities, visual descrip­
tions may be useful throughout the process and especially as the program 
plans begin to be translated into facility plans. The use of sketches 
showing facility design concepts, approximate sizes and arrangements, 
etc., may be beneficial even in the process of writing the program-of-
requirements. Not only do sketches make it easier for some people to 
conceptualize facility requirements, but they also help in the estima­
tion of certain general support space and in identifying possibilities 
of space sharing. Another visual aid which should be of special value 
is a project management network. 
Many industrial and systems engineering methods will be useful in 
the process being studied. Most of the traditional methods can be used 
in the facilities planning and design phases. Certain of these methods 
may also be used in managerial and program planning. Chapter VII will 
discuss further the matter of technical and analytical planning methods. 
Behavioral Considerations 
As has been the case in corporate planning, there may be con­
siderable resistance to any extensive and formal process of managerial 
planning in support of the planning and design of clinical education 
facilities. Among the reasons for this is the lack of time. With the 
many current problems facing university medical centers, it may be 
extremely difficult to find time for long-range planning. Combine this 
with the many uncertainties and the rapid change taking place in the 
health field today, and it may seem almost impossible to conceive of 
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successfully planning for next year, much less for 20 years from now. 
Many may feel that the wisest step in planning would be to solve present 
problems. For example, a strong organization developed during the next 
few years may produce better results 20 years from now than any formal, 
long-range planning process. 
Another possible reason for resistance is that formal, long-range 
planning is new and foreign to many in the health field. Most health 
institutions and health professionals have not been very much involved 
in such a process and may be basically disposed to resist it for economic 
and professional reasons, many of them selfish in nature. To many, plan­
ning may imply control and thereby present a challenge to present inter­
ests and modes of operation. 
Because of no previous training and experience in formal, long-
range planning, the management and staff of the institution may lack 
confidence in their knowledge and skill in planning, and therefore 
resist undertaking a planning process requiring a lot of their time and 
resources and with very uncertain returns. 
Other reasons for skepticism and resistance to formal planning 
exist. Among them is the fact that specific objectives in the fields of 
health and education are very difficult to establish. At best, they are 
usually very general and abstract, implying decision criteria for which 
there are no good measures and which are often contradictory in opera­
tional terms. Since the first step in planning is setting goals and 
objectives, many may become discouraged with the difficulties at this 
point. 
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A related difficulty is that planning raises many sensitive and 
complex issues simultaneously. The difficulties of multiple alterna­
tives, political implications, lack of information, and uncertainty may 
send many managers back to more pressing, yet more manageable, current 
problems. 
Certain other characteristics of the professionals who work in a 
medical center tend to act in opposition to an effective planning pro­
cess. One is the fact that, on the average, individuals are not at one 
institution for very long periods of time; i.e., turnover is high. Since 
an individual may not expect to be with an institution over an extended 
period of time, he may not identify with the institution and its long-
range success sufficiently to devote much of his time and resources to 
long-range planning. His personal success may be more dependent upon 
short-term performance and upon other professional activities than it is 
upon effective long-range planning. 
If the institution has not previously had an on-going, formal, 
managerial planning process, it may be better to introduce such a pro­
cess slowly, giving institutional personnel the opportunity to learn 
and gain confidence from relatively small and short-range planning pro­
jects. Professional planners and consultants can help in initiating the 
process by providing guidance, information, and training. In the envir­
onment of the medical center, it is especially important that the plan­
ning process be people and action oriented rather than plan oriented. 
It must be a managerial process, and should involve all of the organi­
zational units principally interested in and responsible for the outcome. 
212 
General managerial planning within the health education institu­
tion will probably be the weak form of process-oriented planning; i.e., 
there may be little bargaining and negotiation and no formally written 
and approved managerial plans. Results and implementation may be 
expected to derive from the participation of the principal interests in 
joint consideration and dialogue on planning issues which hopefully leads 
to wider awareness of problems, a common information base, common objec­
tives and assumptions, more responsible decision making, etc. 
It is likely that the process of planning for clinical education 
facilities will involve a high political content on several levels. 
Since we are considering an educational institution, there will be State 
political considerations in establishing goals; obtaining approvals for 
programs, and obtaining funds. The Federal Government also will probably 
be involved in setting directions for the educational and clinical pro­
grams and in funding. Professional and educational associations will 
probably exercise certain influences through guidance, licensing, and 
accreditation. 
Other political factors may be introduced into the planning pro­
cess through the development of affiliations with other clinical and 
educational institutions. The extent to which other clinical facilities 
are used for educational purposes will depend upon,the desires and re­
sources of the educational institution as well as the political possi­
bilities . 
Depending upon the type of clinical programs to be undertaken, 
one of the critical issues in developing plans for them may be the 
arrangements and agreements with private-practice physicians and medical 
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associations necessary to obtain the patient input. In some cases this 
is a sensitive political problem, since physicians may view the teaching 
hospital's programs as socialized medicine and the full-time faculty and 
staff as engaged in the corporate practice of medicine, and they may 
consider both as competition to private practice. The institution's 
programs must be developed in a way which will help to overcome these 
attitudes.• 
There are also politics internal to the institution which affect 
the process of planning for medical education facilities. With the 
traditional lack of formal and coordinated programs of planning, and 
with the previously discussed lack of specificity in goals, lack of 
measurable criteria, professionalism, and the requirements of academic 
freedom, there is considerable opportunity for political action in the 
planning process. The composition of the medical staff, i.e. primarily 
specialists, contributes to this situation. Most specialists are not 
very flexible as to the position they fill and the role they play in 
the programs of the institution. Their jobs and careers depend upon 
developments regarding their specialties. In such a situation, politi­
cal action may be a significant factor in the planning process. 
There must, of course, be a combination of political and technical 
planning in the process being studied. Some of the limitations on tech­
nical planning are indicated by the following quote: 
The relative influence of a technical planning function in guid­
ing social and economic change will depend chiefly on five vari­
ables: (1) the clarity of system objectives, (2) the extent of 
consensus about them, (3) the relative importance that politicians 
attach to them, (4) the degree of variance relative to objectives 
expected in the performance of the system, and (5) the extent to 
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which a technical (as contrasted with a purely political) approach 
is believed capable of making system performance conform to these 
objectives.4 
In spite of its limitations, there is significant potential for 
the application of many more technical methods in the subject process 
than have heretofore been used. The same is true of the application of 
technical methods in the design of the facilities themselves, even 
though this phase of the process already has a relatively high technical 
content. 
In any substantial planning effort, there is likely to be a need 
for a full-time planning staff. In an academic institution where members 
of the faculty will probably be "experts" in the programs being planned, 
technical planning specialists will probably be the most needed type of 
planning staff. In addition to a certain degree of familiarity with the 
health-education field, other characteristics found important in the 
corporate planning process will also be needed in this process, i.e., 
personal adaptability, analytical flexibility, the capacity to conceptu­
alize, the ability to continually adjust, and self-starting and self-
sustaining interest. In the complex and dynamic health field, these 
characteristics of the planning staff will likely be even more important. 
Organization for Planning 
The manner of organizing for the process of planning for clinical 
education facilities is of special importance in making the process an 
efficient and effective one. Good organization is necessary to achieve 
Friedman, John, "A Conceptual Model for the Analysis of Plan­
ning Behavior," Administrative Science Quarterly, Vol. 12, No. 2, 
September 1967, pp. 233-4. 
215 
representation, coordination, and a close tie-in between institutional 
management and the planning process. The specific form of the organi­
zation will, of course, depend upon the particular institution, its 
characteristics, the approach of its management, and the type and amount 
of facilities to be planned. While it is not possible to prescribe a 
"best" organizational arrangement, it is possible to identify some of 
the most important factors to be considered in deciding upon organiza­
tional arrangements and to suggest characteristics which are likely to 
be needed. This section will attempt to do this. 
As has been stated previously, a major premise of this paper is 
that the process of planning for clinical education facilities is pri­
marily the responsibility of the institution's management and adminis­
tration, including college administration, hospital administration, and 
the medical faculty and staff. This process must be a part of the 
institution's long-range planning. The structuring of the process to 
provide for broad-based participation of the institution's management, 
administration, and faculty should result in better plans by facilitatin 
representation, communication, information development, and decision mak 
ing. It should also enhance interest in the process and acceptance of 
the plans developed. This close tie with the institution's managerial 
planning process will also help to make planning for facilities the con­
tinuous process that it should be, even though the level of facilities 
planning activity will vary over time. 
Some suggested premises and general considerations for the devel­
opment of a project organization structure for planning facilities are 
as follows: 
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1. Architectural planning and design should be based upon a 
well-developed "functional program" for the proposed facilities. The 
functional program should include all relevant elements of the listing 
shown on pages 178-180, and should be developed by the institution's 
planners. 
2. The development of the functional program should include the 
documentation of and interaction with institutional long-range plans and 
program plans. This would include coordination with general campus 
planning. 
3. Coordination with, and possibly strong participation in, 
regional planning may be needed, especially in regard to patient-care 
programs. 
4. Planning for clinical education facilities should include 
elements of financial planning, operational planning, and staffing. It 
should also include the coordination of program development with con­
struction and planning for occupancy. 
5. Many special staff projects will be needed during the planning 
process, e.g., special studies, projections, comparison of alternatives, 
cost analyses, and systems planning and design. 
6. One of the critical questions in the planning and design of 
facilities will be the balance between capital costs and operating costs, 
7. Architectural planning and design will, of course, be the 
dominant activity during certain phases of the process. The architect 
should also be included in many other phases of the process leading up 
to architectural planning and design. 
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8. The creative aspects of the process should be emphasized. 
Ideas and plans for improvement should be promoted, with special empha­
sis on those having significant implications for facilities. This might 
include a critical review of improvements, developments, and designs at 
other institutions. 
9. The project activity involved in planning for clinical educa­
tion facilities requires a significant amount of management activity, 
including organizing, directing, controlling, scheduling, motivating, 
planning, staffing, innovating, and representing. The amount and 
importance of this activity seem to require at least one person devoting 
a substantial amount, if not all, of his time to project management. 
Other personnel on the planning team, e.g., systems engineers, archi­
tects, hospital administrators, and departmental representatives, should 
work at the direction of and within the framework established by the 
project manager. 
10. Most of the functions in the clinical facilities will directly 
involve the school of medicine; however, there will be significant in­
volvement of other schools of the institution which must be considered. 
11. Hospital administration and nursing should be heavily involved 
in the planning for hospital and clinic facilities. 
12. The facilities planning project should make use of existing 
organizational units and arrangements to the largest extent possible 
consistent with the requirements of effective and efficient planning. 
In community hospital planning, the planning team usually con­
sists of representatives of the trustees, hospital administration, med­
ical staff, architects, engineers, and consultants. Reportedly, the 
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hospital administrator is usually the central and key figure. The role 
of the consultant usually depends upon the experience, talents, and 
desires of the administrator; i.e., the consultant is selected to com­
plement the administrator's capabilities. 
Organizational arrangements for planning clinical education 
facilities will probably vary from those of community hospitals for 
several reasons; e.g., the teaching hospital is a part of a larger 
institution; the planning objectives derive more directly from the 
schools than the hospital itself or the local area; the role and status 
of the medical staff are different; many "experts" are available within 
the organization; and, developmental planning and the inside-out approach 
are more prominent. In planning clinical education facilities there will 
probably be a need for several planning committee and for a full-time 
professional planning staff. The hospital administrator may not be the 
project manager or coordinator, although he will surely be one of the key 
members of the planning team. There will probably be a need for several 
different types of consultants to complement internal experience and 
talents, and to meet the desires of the institution's administration. 
The managerial structure of the health-education institution is 
likely to be relatively thin, with many pressing current problems in 
addition to the requirements of long-range planning. They may not have 
the time to do a good job of planning for clinical education facilities 
without significant help from a planning staff. In addition, many 
aspects of the planning process can best be performed by staff speci­
alists. Several different types of specialists may be needed. Among 
those which might be considered are systems engineers, behavioral 
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scientists, city planners, statisticians, nurses, and hospital adminis­
trators. The best make-up of the planning staff for any particular 
institution will depend upon the planning problems faced by that insti­
tution, the managerial approach, and the resources available for planning, 
One advantage of establishing a full-time planning staff is that 
the institution can develop the internal knowledge and skill for further 
facilities planning, including renovation, modifications, and new facil­
ities, as well as knowledge and skill for other types of planning. This 
would seem to be a strong advantage in view of the shortage of technical 
managerial staff personnel in academic and medical institutions. It 
should not be assumed, however, that an internal planning staff can per­
form all aspects of the job without the help of outside consultants, 
just as it would not normally be assumed than an institution's architect 
could handle the entire job without outside architects. 
It is often reported that the work of consultants in this field is 
disappointing. Be this as it may, it seems that the use of certain types 
of consultants in a well thought-out manner would be invaluable to the 
process of planning clinical education facilities. For a review of such 
things as overall proximity relationships, internal area layout, major 
equipment selection, and environmental control factors, external con­
sultants may have much to offer. There are consultants who spend full-
time in the health facilities field and can therefore bring considerable 
knowledge and experience to bear on many facilities planning problems. 
They can complement the work of management, the planning staff, and the. 
architect. Consultants cannot, however, relieve the institution of the 
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burden of internal planning and managerial decisions; they can only 
supplement this internal process. 
The architect's involvement early in the process of planning for 
specific facilities can provide several benefits. He can learn much of 
the background of the institution and its objectives, resources, and 
constraints. He can contribute to the effectiveness and efficiency of 
the process of planning for facilities by providing information regard­
ing architectural considerations and constraints such as structural and 
cost implications. He can provide sketches of various building concepts 
to assist in developing ideas and performing analyses. He can also help 
speed up the planning process by providing to the planning team fast 
feedback of the space, structural, design, and cost implications of var­
ious ideas and alternatives which are proposed. 
The following sections suggest for illustrative purposes an 
organizational arrangement which is believed to contain most of the ele­
ments and characteristics required in the process of planning for clin­
ical education facilities. It should be noted, however, that the spe­
cific structure and elements appropriate for any particular institution 
will depend upon the conditions existing at that institution, including 
the administration's desired approach; e.g., in some cases city planners 
may be needed on the planning staff. 
Description of Planning Team Positions and Committees 
Project Manager. The project manager would be expected to manage 
the process of planning for facilities by providing the appropriate 
organization, leadership, coordination, scheduling, and decision making. 
This position would seem to require at least one person devoting a 
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substantial amount, if not all, of his time to project management. The 
project manager should have broad experience and knowledge in the various 
aspects of the institution's operations, and should be of sufficient sta­
ture to command the respect of administration and faculty. The manager 
need not be a physician, but, depending upon the form and procedures of 
the institution's managerial planning process, he may have to work 
directly with or through a medical faculty representative, e.g., the 
dean of medicine or his designated representative. 
Management Systems Engineers. Management systems engineers would 
provide staff assistance to the project manager through the use of 
approaches and methods such as networking and scheduling techniques, 
systems analysis, survey and sampling techniques, flow charting, eco­
nomic comparison of alternatives, and systems design. They can also 
assist in general planning staff work. 
Architect. The role of the architect in the planning and design 
of specific facilities after the functional program has been developed 
is probably well enough understood to need no further elaboration here. 
In addition to this role, however, his participation during the develop­
ment of the functional program would facilitate the timely determination 
of spatial requirements, design implications, and capital costs so that 
the planning process can proceed more efficiently. He can also help 
assure that interim alterations fit the eventual master plan as well as 
possible. 
Programmers and General Staff. In a large facilities planning 
project one of the earliest requirements is the development of a coor­
dinated and approved description of the planned programs, methods, and 
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functional patterns. This activity requires extensive coordination with 
and involvement in institutional and departmental program planning. It 
requires close consultation with the user organizational units through 
interviews, meetings, written correspondence, etc. This is a laborious 
and complex task, and should be performed by a person familiar with the 
various functions of the institution. 
This programming should include the identification of deficiencies 
in present facilities and operations and suggestions for correcting them. 
It should serve as a vehicle for general improvement. The result should 
be the development of a coordinated and approved functional program upon 
which the facilities development program can be based. 
Hospital Administration and Nursing. Since the planning is for 
hospital and clinic facilities, hospital administration and nursing 
representatives should assist the project manager and other members of 
the planning staff in developing ideas, planning systems, generating 
information and data, and evaluating alternatives, in addition to their 
involvement in general managerial planning. 
Clinical Chairmen's Planning Committee (CCPC). Most of the 
facility plans will be based upon the program plans of the clinical/ 
academic departments. Although each departmental chairman is responsi­
ble for developing managerial and program plans for his department and 
assisting in planning its facilities, the CCPC would serve as an organ­
izational unit representing the chairmen as a group as required for the 
facilities planning project. The CCPC would assist in coordinating, 
directing, and decision making in matters related to program plans in­
volving two or more clinical departments. The CCPC might designate a 
223 
subcommittee structure as appropriate for planning. 
Hospital General Services Planning Committee. This committee 
would assist the planning staff in developing plans for hospital sup­
porting services and departments, support systems, and other hospital 
activities. The primary and permanent members of this committee might 
consist of the hospital administrator, director of nursing, medical and 
faculty coordinator, and a systems engineer. Representatives of other 
functional areas would be called upon as necessary. The plans developed 
by this committee should be based upon and coordinated with the planning 
of the clinical, educational, and research programs of the clinical aca­
demic departments. 
Allied Schools' Planning Committee. It can be anticipated that 
several schools of the institution, in addition to the school of medi­
cine, will use the clinical facilities to some extent. Examples of such 
schools include dentistry, nursing, medical technology, radiologic tech­
nology, medical illustration, and physical therapy. The Allied Schools' 
Planning Committee would represent these schools and assist in develop­
ing plans for their activity in the clinical facilities. The membership 
of this committee should constitute an appropriate representation of the 
schools involved. 
Campus Planning and Development. Many aspects of clinical educa­
tion facilities planning will have to be coordinated with the development 
of total campus plans for facilities and systems. This might be accom­
plished by cross-representation on committees or by the official in 
charge of campus planning assuming a direct role in planning clinical 
education facilites. 
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Financial Planning. Obtaining capital and operating funds is an 
important element of developing plans for facilities. This may involve 
extensive coordination with State and Federal agencies as well as other 
sources. The appropriate assignments of responsibilities must be made 
for both of these elements of financial planning. 
Central Planning Committee. The Central Planning Committee might 
consist of the president, dean, and other top administrative officials as 
appropriate, as well as advisors and representatives of operational units 
as desired by the administrative officials. This committee would estab­
lish the framework for planning in terms of concepts, policies, goals, 
and constraints. It would also review the progress and results of the 
various planning projects, make necessary adjustments, and approve final 
plans. 
Other considerations in developing the organizational arrangements 
for planning clinical education facilities include the appropriate con­
tacts and coordination with community, regional, and state planning 
agencies, and arrangements for professional consultants as needed at 
various points in the planning process. 
Figure 4 shows one possible arrangement of these organizational 
elements. 
An organizational arrangement such as that described above might 
be used to manage the planning project in the following manner. 
The Central Planning Committee would, through contact with and 
representation of the top administrative officers, develop statements of 
major policies and goals of the institution as they relate to the facil­































Figure 4. Planning Project Organization Chart 
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either the administrative officers or the planning staff and distributed 
to heads of departments and others to be involved in the planning proc­
ess. The Central Planning Committee would also specify the general scope 
of the project, including any relevant constraints such as available 
capital and functional concepts for the buildings. 
Within the framework established by the Central Planning Commit­
tee, the heads of academic schools and departments would develop poli­
cies , goals, and plans for the programs and functions of their organiza­
tional units. Much of this planning would be handled within the organi­
zational structure of each department. Coordination and integration of 
plans with other departments would be accomplished through the committee 
structure as described below. These committees would assist in collect­
ing and assembling the plans of individual organizational units and 
assuring that the assemblage represents an "organic" or operational 
whole. 
The clinical departments of the medical school represent the 
primary organizational units to be served by the facilities. These 
departments as a group would be represented in the planning process by 
the Clinical Chairmen's Planning Committee. The CCPC might designate 
subcommittees to represent various groupings of departments or function­
al units as the need arises. Decisions involving more than one depart­
ment would be made by either the appropriate subcommittee or the CCPC 
as necessary. 
The Hospital General Services Planning Committee would be respon­
sible for the development of plans for hospital supporting services and 
departments, support systems, and other hospital activites. Based upon 
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and in coordination with the plans of the CCPC, this committee would 
make tentative planning decisions regarding the matters indicated above 
as necessary, allowing decisions to be made within the various hospital 
departments whenever feasible. 
The Allied Schools Committee would perform the functions of rep­
resentation and coordination for the various allied health schools of 
the institution, and would be responsible for the development of state­
ments regarding the required and desired activity of these schools in 
the planned facilities. The project manager would see that the appro­
priate decisions are made regarding the activity of these schools within 
the medical-clinical service facilities. 
Decisions regarding medical or professional practice and those 
involving academic programs which cannot be resolved at the committee 
level would be referred to the medical/faculty coordinator for decision 
or recommendation. His decision or recommendation would be reported to 
the project manager. Other decisions which cannot be resolved at the 
committee level would be referred directly to the project manager for 
resolution. 
Parties dissatisfied with decisions or actions at any level which 
affect them directly could appeal to the individual or committee which 
is responsible, and, if necessary, to higher organizational levels. 
They could appeal ultimately to the dean and/or the president. 
All organizational units vitally interested in a particular deci­
sion would be invited to participate in the discussions, deliberations, 
and investigations which precede that decision. Any organizational unit 
whose functions and operations would be significantly affected by the 
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decision would be considered to have a vital interest. Decisions would 
be communicated to all interested organizational units on a timely basis 
to keep them informed of progress and to allow them the opportunity to 
appeal. 
It would be the responsibility of the project manager to see that 
relevant decisions are made on a timely basis for planning, even if he 
must make certain tentative decisions himself. The project manager 
would also assure that the work of the various committees is appropri­
ately coordinated and that adequate communication is accomplished. He 
would allocate the resources of the planning staff to the various com­
mittees and to other activities as appropriate. 
The programming of any particular building would be accomplished 
in a manner similar to that indicated in Figure 10, entitled Development 
of Functional and Space Program on pages 256-257. The staff work in­
volved in obtaining, assembling, coordinating, and documenting this pro­
gram information would be performed by members of the planning staff and 
others as designated by the project manager, e.g., departmental managers 
and administrators. 
The functions of the programmers and general staff were described 
earlier. Systems engineers would be involved in programming as appro­
priate for special studies, systems design, consultation, etc. The 
architect would also be involved in programming in order to inject con­
siderations of functional design, cost, and architectural planning. 
The project manager would be responsible for providing informa­
tion on projected needs for capital and operating funds to the appro­
priate administrative officials so that they can make projections, 
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identify sources, and obtain commitments for capital funds. The project 
manager would also coordinate the planning process with the projected 
schedule of fund availability. 
The project manager would work closely with the official in charge 
of campus planning and development on matters related to total campus 
plans for facilities and systems. He would also establish appropriate 
and desirable contacts and relationships with the various community, 
state, and regional health planning agencies. 
Finally, all activities and results of the planning project would 
be subject to the review and approval of the top administrative official 
of the institution. 
As was mentioned earlier, the specific organizational arrange­
ments appropriate for any particular institution will depend upon the 
conditions existing at that institution and the administration's desired 
approach. It should be clear that there are many different ways of 
organizing and managing such a planning process. There are, however, 
three basic types of project management to be considered, i.e., the 
5 
pure,,influence, and matrix forms of project management. These will be 
briefly discussed in relation to the process of planning for clinical 
education facilities. 
In the "pure" form of project management, the project manager 
would be given full authority and all necessary resources for the accom­
plishment of the specific task assigned to him. He would be capable of 
operating relatively independently of the functional managers of the 
5 
Steiner, George A. and William G. Ryan, Industrial Project Man­
agement, The MacMillan Company, New York, 1968, 243 pp. 
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institution. Under the "influence" form, the project manager would 
usually be in a staff capacity to general management. He would have no 
direct authority, but would act as a monitor and expeditor. The "matrix" 
form of management involves splintered authority for the project manager. 
Various personnel from functional areas would be temporarily assigned to 
him, while at the same time maintaining their direct line of responsi­
bility to their functional supervisors. In addition, the project manager 
might have a small full-time staff. 
Although elements of all three forms of management will probably 
be involved in the process of planning for clinical education facilities, 
the first two are not likely to be feasible as the basic form. The pure 
form does not seem to suit the nature and characteristics of an academic 
and health care institution. The influence form is not likely to provide 
the concentrated attention and aggressive leadership required in this 
particular process. The matrix form of project management seems to be 
the most suitable. 
The matrix form of management probably could not'be handled as a 
part-time responsibility. A full-time project manager should be assigned. 
He must be the type of person who can accept the challenge of a nonroutine 
managerial process and organization structure, and who can provide ag­
gressive leadership while promoting creativity. He will not be the 
master of all required decisions; a broad involvement of the various 
functional managers is needed. His lines of authority will cross those 
of the functional managers. The resources required for the project will 
be shared with the functional areas. The project manager cannot be just 
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a managerial coordinator; he must understand the technology involved and 
be able to make technical judgments. 
The project manager should have a considerable amount of direct 
authority in the accomplishment of the planning activity. For example, 
he should be able to determine the planning activities to be performed, 
set schedules, and make assignments. One problem that he will surely 
have in this regard is that the functional managers will resent the time 
required of them and their personnel in the planning projects. 
The project manager should also have control over project plan­
ning funds. 
In addition to his direct authority, however, influence and in­
direct authority will be essential to the project manager in accomplish­
ing successful planning. 
Special Considerations in Health Facility Planning 
Previous sections of this chapter have discussed the process of 
planning for clinical education facilities without reference to specific 
aspects of health facilities design. This section will identify and 
discuss several important aspects of health facilities design which 
should be explicitly considered in the institution's planning process. 
Many of the previously described changes taking place in the 
health field may affect the design of clinical education facilities. 
One of these is the implementation of progressive patient care. Under 
this concept there are usually three levels of care, i.e., intensive, 
intermediate, and self-care. These levels are defined in a manner which 
indicates decreasing nursing and medical care requirements. Likewise, 
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the features required in the facilities for each level are somewhat 
different. These differences involve utility and equipment require­
ments—e.g., equipment in intensive care areas require extensive elec­
trical, suction, and oxygen support; layout—e.g., ambulant self-care 
patients will need recreational space; support systems—e.g., different 
items and quantities of supplies will be needed in the intensive care 
unit than in the self-care unit; and staffing—e.g., fewer nursing 
personnel per patient will be required in self-care than in intensive 
care. The varying needs in the progressive patient care concept will 
probably lead to compartmentalized facilities, with each compartment 
designed to meet the needs of a particular level of care. In some cases 
separate structures may be justified for one or more of the levels of 
care. For these reasons it is important that program plans indicate 
expectations regarding numbers and types of patients in the various 
levels of care. 
The trend towards shorter lengths of hospital stay is another 
factor which could have a significant impact on facility requirements. 
Some of the reasons for this trend stem from the rapidly increasing cost 
of hospitalization, but others are primarily medical in origin. For 
example, in many cases early ambulation is felt to be good for the pa­
tient, therefore shorter periods of hospitalization are possible. 
Assuming that the same relative mix of types of cases will occur in a 
given hospital and that the level of occupancy will remain the same, 
then with a shorter hospital stay more clinical supporting services 
(e.g., x-ray, laboratory, surgery, and physical therapy) must be pro­
vided within a given time period. This type of change tends to 
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invalidate existing rules-of-thumb and planning ratios for supporting 
services. Investigations will be required to determine better planning 
information. The requirement that the same or increased supporting 
services for a patient be provided in a shorter period of time will also 
place heavier demands upon the communication, logistical, and scheduling 
systems of the hospital. New and improved systems may have to be 
designed. 
Health facilities planning must anticipate the use of new and 
improved equipment and managerial support systems. Examples of these 
are computers and "management information systems," integrated communi­
cation systems, automatic material handling and distribution equipment, 
and sophisticated medical equipment such as auto-analyzers and electronic 
patient-monitoring. The architect should know early in his design proc­
ess which of these will be used, since he will have to incorporate speci­
ally designed areas for certain equipment, provisions for utility lines, 
and increased utility capacity. Decisions on these matters will also 
affect staffing, traffic, and material flow, all of which the architect 
must consider in facilities design. Examples in other hospital areas 
are not difficult to suggest, e.g., convenience food systems. 
The dramatically increasing costs of health care today are caus­
ing a general questioning of many aspects of the health system. These 
higher costs may eventually change the pattern of hospitalization, i.e. 
the types and numbers of patients hospitalized, as significantly as 
hospitalization insurance has in the past. Such a shift in utilization 
patterns would have significant effects on facilities requirements. 
Another effect of rising costs is increasing pressure for improved 
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operational efficiency. Some of the possibilities for improved effi­
ciency are found in automatic equipment, electronic data processing, 
and different staffing patterns. Facility design must accommodate these 
types of changes. 
Facility design itself, especially internal layout, is a good area 
for innovations to improve efficiency. Potential returns from the sub- 1 
stitution of capital for labor seem exceptionally good in view of the 
fact that labor cost usually make up 60-70 per cent of hospital operating 
expenses, and since 11/2— 2 1/2 years of operating costs normally equal 
the construction cost of the facility. 
The relative locations of various functions and areas within the 
facility is another factor to be considered by the planning team. These 
decisions cannot be left exclusively to the architect since many of the 
relevant criteria are derived from the objectives of the various organi­
zational units and from other technical and operational considerations 
on which the architect may not be the best judge. One such criterion in 
planning clinical education facilities is educational effectiveness. 
Examples of facility implications in this connection might include study 
areas convenient to nursing units and clinics, work areas and arrange­
ments which facilitate and encourage contact with other students, and a 
nursing unit design which will accommodate the teaching process without 
interfering with patient care. 
There are many advantages to designs which provide a close rela­
tionship between teaching, research, and service areas. The general 
reason for seeking such a design is that in the clinical areas these 
three functions are operationally intermingled and overlapping. A more 
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specific reason is to conserve the time and resources of the clinical 
faculty. Most of the clinical faculty are involved in all three func­
tions; therefore, lower degrees of "closeness" in the relationships of 
facilities for these functions may cause more waste of faculty time and 
effort in travel, coordination, scheduling, and slack time. 
Other important proximity relationships involve the patient care 
process. For example, certain types of patients require frequent use 
of x-ray and other supporting services. Close proximity to these ser­
vices reduces inconvenience and travel time. Other types of patients 
need to be close to certain facilities and equipment which might be 
needed urgently; e.g., an obstetrical patient may need to go to the 
operating suite on short notice. Some proximity relationships are 
derived from the need for certain types of staff to be close to patients, 
e.g., nurses and on-call doctors. The requirements for these types of 
proximity, however, are changing with design innovations and new systems 
such as nurse-servers, baths in each bedroom, improved audio and visual 
communication systems, and material handling systems. These changes in­
crease the capacity to effectively and efficiently bring services to the 
point of use without having the service area in close proximity to the 
user area. 
Another proximity question is whether or not certain service 
functions should be decentralized so that service areas can be placed 
adjacent to or within certain major user areas. This question, of 
course, involves the trade-off of "savings" due to proximity of service 
area to user area and "costs" attributable to decentralized operations 
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in the service function. In a large hospital this is a difficult 
question to answer. 
The literature on health facility planning often indicates that 
one of the most urgent needs is for a clearer definition of user require­
ments. The specification of user requirements is contained in the func­
tion and space program, which is usually prepared by the institution with 
the assistance of consultants and architects. Ideally, the functional 
and space program should include all of the elements in the outline shown 
on pages 178-180 and others as required by the particular situation. It 
should represent a translation of the managerial and program plans into 
descriptive and quantitative information required by the architect in 
developing facility designs and by other planners in developing systems 
and selecting equipment. It should be based upon well-developed plans 
for an integrated operational system. 
Rules-of-thumb and averages from other experiences and facilities 
may be useful in preliminary budgetary and space estimates, but they are 
not likely to be satisfactory as firm planning figures for any particular 
institution. There are too many factors involved which vary from one 
institution to another. For example, ratios of supporting service space 
to beds may not be comparable from one institution to another because of 
variations in outpatient workload and its consequent demand on support­
ing services. Some additional problems and other considerations in pro-
g 
gramming and planning are contained in the following outline: 
g 
Sahl, R. J., "Analysis of the Space Requirements of Health 
Teaching Centers," Presented at the Fifteenth International Hospital 
Congress, Chicago, 1967, 9 pp. 
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Demand and Wishes 
(a) The collection of the demands and wishes of persons 
representing the various departments will not result 
in an organic or economic operation. 
(b) The present knowledge and experience of personnel 
within the institution alone will not lead to the new 
concepts required to meet future requirements. 
(c) Obtaining what has previously been demanded or requested 
frequently becomes a matter of prestige. 
Adoption of Data 
The study of other hospitals and projects is stimulating, 
but the data obtained in this manner is difficult if not 
impossible to apply because of differences in local con­
ditions, concepts of teaching, research, and treatment, 
and variations in organization and technical resources. 
Problems in the Assessment of Space Requirements 
(a) A rapidly changing technology makes the assessment of 
space requirements difficult. 
(b) Changes in organizational arrangements, systems, and 
techniques are difficult to anticipate. 
(c) The rising standards of care and working conditions for 
the staff are difficult to project. 
Space Requirements and Classification 
(a) Functional division, especially in medical divisions, is 
becoming more difficult because of increasing specializa­
tion and changing methods of care,. demanding new ideas 
for classification and division. 
(b) Strict and formal functional division does not lead to 
the best economic and operational solution. 
(c) The assessment of space requirements cannot be treated as 
a self-contained phase, but rather should be interwoven 
through the design phase. 
Space Requirements and Functions 
(a) Function and space can be too closely equated, so that 
space requirements are overstated because of assumed 
inflexibility. 
(b) The personnel using the space are often not able to judge 
dependably its necessity and utilization. 
(c) Mistakes in planning are not sufficiently evaluated and 
communicated so that others can benefit. 
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6. Space Requirements and Flexibility 
(a) The more detailed and specific the programming of space 
requirements, the greater is the risk of rigidity and 
inflexibility. 
(b) Complete flexibility has its cost also, part of which is 
surplus capacity. 
7. Space Requirements and Organization of Operation 
(a) The assessment and judgment of space requirements affects 
the determination of future operational system. 
(b) An organizational concept must be developed along with 
space requirements. Some of the most important organi­
zational questions involve integration, centralization or 
decentralization, and concentration. 
8. Size and Proportion of Space 
(a) Thinking primarily in terms of rooms can cause serious 
programming errors. Operational areas allowing internal 
flexibility is a better basis. 
(b) The questions of room sizes and standardization are diffi­
cult. In many cases, complaints about inadequate space 
are actually caused by inappropriate arrangements. 
(c) Variations of 10-15% probably will not affect the effi­
ciency of a room. 
With a field as dynamic and changing as the health field is 
today, flexibility should be one of the primary criteria in evaluating 
alternative designs. There are several ways to achieve flexibility. 
One is to design the structure so that it can be efficiently modified 
internally to accommodate changing functions. This is difficult to 
achieve in a hospital because of the nature of the process and of the 
product, the amount of plumbing and other utilities involved, and other 
special design requirements. The use of standard sized modules and 
rooms which would suit several different functions will give some 
flexibility however. 
Another way of achieving increased flexibility is to shorten the 
planned economic life of the facility so that complete changes can be 
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made more frequently. The successful application of this approach, how­
ever, even if proven to be economical, would probably require changes in 
attitudes and methods of financing hospital facilities and operations. 
The agencies providing funds for facilities may not encourage designs 
requiring significantly higher capital funds over the years even with 
the promise or hope of decreased operating costs, especially since these 
same agencies are usually not responsible for providing operating funds. 
Some other problem areas in health facility planning are as 
follows:^ 
-Confusion of primary goals 
-Lack of knowledge, quantifiable goals, and operational data 
-Lack of good coordination and a decision making body 
-Conflict of medical practice and the needs of planning 
-Lack of good measures of "need" 
-Rapid growth and development 
-Newness of planning to many personnel in the health field 
With these difficulties, it should be no surprise that examples of good 
planning are hard to find in the literature. 
Sigmond, Robert M., "Health Planning," Dimensions and Determi­
nants of Health Policy, The Milbank Memorial Fund Quarterly, Volume 
XLVI, No. 1, January 1968, Part 2, pp. 91-117. 
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CHAPTER VII 
AN ANALYSIS OF FACILITIES PLANNING ACTIVITY 
Scientific investigation in many fields of study has begun with 
the identification and classification of the elements of the field. Much 
of the present investigation has been an attempt to analyze the process 
of planning for clinical education facilities in order to identify the 
various activities and decisions involved, describe their characteristics, 
and classify them according to their characteristics. This chapter will 
attempt to do this in a different, more concise, and more formal manner. 
Planning activities will be grouped by type as well as by general time 
relationships and will be formed into graphical planning networks„ 
Several networks will be formed in order to reflect various aspects of 
the planning process. 
This method of classifying planning activities should be useful 
in several ways. First, it is expected to be helpful in identifying 
opportunities to use management science tools and techniques and in 
understanding the practical conditions which affect their usefulness. 
Activity networks can also be helpful in the management of the process 
by increasing understanding and by facilitating communication, schedul­
ing, coordination, assignments, and decision making. 
The networks developed in this chapter were chosen to represent 
some of the most important branches of the "technical" process; they do 
not reflect the political, creative, and random aspects of the process. 
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They do not reflect many of the interactions and the recycling which are 
always present in a planning process. Also, they do not include the de­
tails of the architectural design of the building, the planning of indi­
vidual systems, etc. There are some overlaps among the networks, there­
fore they have many common elements. 
The Relationships of Long-Range/Strategic, 
Short-Range/Operational, and Project Planning 
For the purposes of illustration and the development of a concep­
tual framework for describing planning requirements, the activities 
involved in planning for clinical education facilities can be placed 
into three categories. These categories and their conceptual relation­
ships are shown in Figure 5. 
Strategic planning involves setting objectives, anticipating the 
future and its implications, and developing the means of accomplishing 
the objectives under anticipated conditions. Long-range planning in­
volves a period of time long enough so that relatively few factors have 
to be considered fixed. Because of both the opportunities and the un­
certainties involved with a long time period, goals and objectives are 
usually subject to questioning; thus, long-range planning tends to be 
strategic in nature. 
Examples of long-range strategic decisions related to the proc­
ess under study are as follows: 
(1) Decisions regarding the types of educational programs, 
their nature, and their resource requirements. 
(2) The student capacity of each educational program. 
Long-Range/Strategic Planning 
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(3) The philosophy of the institution with regard to service 
programs, e.g., objectives, limitations, priorities, and populations to 
be served. 
(4-) Major affiliations with other academic and service institu­
tions. 
(5) Sources and amounts of funds. 
This level of planning prepares the foundation and the framework for all 
other levels. Short-range/operational planning should follow and imple­
ment the long-range/strategic planning. Project planning should supple­
ment and support the other types. All will be on-going at the same time. 
As defined previously, operational planning does not involve the 
setting of organizational goals, rather it usually assumes a definite 
future and is directed toward the accomplishment of a specified objec­
tive which is relatively definite and specific. Short-range planning 
involves decisions which will be implemented in the near future and for 
which the anticipated results are not necessarily long-lasting; i.e. , 
the decisions could be altered without major costs or serious effects on 
the organization. Short-range planning tends to be operational in na­
ture. Usually, only a few factors are considered variable, while all 
others are assumed to be fixed. 
Short-range/operational planning would normally include the 
selection of specific programs, methods, resource requirements, and 
organizational arrangements. For example, decisions required in plan­
ning for clinical education facilities would include the following: 
(l) Specific academic courses and the capacity of each. 
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(2) Clinical programs. 
(3) The patient exposure required for students in various 
courses. 
(4-) Schedules of student activity,, 
(5) Operational systems to support academic and clinical 
programs„ 
This level of planning will involve more detail, a higher level of sub-
optimization and compromise, and a higher technical content than long-
range/strategic planning. It will provide feedback to the long-range/ 
strategic level regarding such things as the validity of certain assump­
tions, changing conditions, inconsistent objectives, opportunities, and 
resource requirements. 
The term "project planning" Is used to designate special staff 
work, systems analysis and design, technical planning, economic analy­
sis, and similar activity related to specific planning questions. These 
projects would usually be performed by staff specialists. Examples of 
possible project planning activities are as follows: 
(1) Making forecasts of the size of patient populations. 
(2) Space programming for a particular building. 
(3) The design of a logistical system. 
(4) Architectural design. 
This type of activity might support all levels of planning. 
The basic elements of the facilities planning network, their 
general precedence relationships, and their involvement in the three 
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Overall Facilities Planning Project Network 
Figure 7 provides a more comprehensive overview of the facilities 
planning project activity by identifying the major elements and their 
general precedence relationships. This graphical network indicates the 
nature of the process and the framework within which management science 
applications must fit. It also can be used for project management. 
This network, of course, is not the only possible classification 
of planning activities and is not necessarily the best one for all pur­
poses. Networks, like any other models, should be designed to suit their 
particular purpose. The precedence relationships shown are not firm, but 
rather, indicate the general order of activity. In most cases the prece­
dence relationships apply to only certain critical parts of each element, 
whereas the other parts may be performed in parallel. 
Figure 7 indicates the same general order as that of Figure 6, but 
more detail is included. The process depicted in Figure 7 begins with 
the development of objectives. The first programs to be planned should 
be the academic programs since these relate directly to the primary 
objectives and charges of the academic institution. Other programs must 
at least fulfill the requirements of facilitating the academic programs, 
although additional requirements may derive from the related objectives 
of research and service. The schedule for the construction of phases of 
the master plan might be developed from a cost/benefit evaluation and 
from an assessment of fund availability. 
Functional programming could begin after the completion of the 
master plan. Conceptual drawings could begin after basic functional 
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the large physical support systems are developed, e.g., logistical, 
traffic, and communication systems0 Many critical aspects of operational 
systems planning should be completed prior to preliminary drawings. 
Detailed operational planning can then continue until' occupancy. 
Projecting Basic Planning Quantities 
Figure 8 shows the probable order of, determining the types and 
numbers of students, house staff, faculty, and patients, and it reflects 
the general relationships of these variables, The specific order and 
relationships for a given planning project would depend upon the nature * 
of the particular institution, its planning situation, and its priori­
ties and objectives. The calculations for a particular institution 
would not be expected to be as direct and as linear as implied by this 
sketch. More complex interactions and loops would probably be involved 
in the calculation process due to factors such as financial constraints, 
political considerations, and priorities. 
In the simplest situation, the quantity calculated in any one of 
the blocks of the sketch might be the minimum quantity which would 
satisfy the minimum requirements of all the input blocks. An example 
calculation is illustrated in Figure 9» 
If there is a constraint on the total number of patients which is 
less than the total calculated above, then all of the "minimums" obvi­
ously cannot be met. In such a case, an optimization technique might be 
used to compute the number of each type of patient which should be 
obtained in order to maximize the attainment of objectives. There are 
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analytical method is suggested in 
analysis, however, a network such 
seem to offer a systematic scheme 
ing information, and coordinating 
planning process. 
Chapter VIII. Even without formal 
as the one shown in Figure 8 would 
for assessing interactions, develop-







(1) (2) (3) (4) (Total) 
Functions Requiring Patients 
(1) Medical Student Training 
(2) House Staff Training 
(3) Service Programs 
(4) Research Programs 
A S B = Types of Patients 
Minimum Total Patients = Max{A 1 9A ,Ag ,A^} + Max{B 9B 2,Bg , B ^ } 
Figure 9. Example Calculation of Basic Planning Quantities 
Development of the Functional and Space Program 
The functional and space program consists of a comprehensive 
statement of institutional planning information, decisions, specifica­
tions, and guidelines upon which facility plans should be based. One 
of its primary purposes is to provide a reference, basis, and framework 
from which the architect can work in designing the building. As such, 
255 
it should include all aspects of managerial, program, and operational 
planning performed by the institution which would influence the planning 
and design of the building. Also, it is a useful tool for assembling, 
documenting, and coordinating the plans of the institution relative to 
the building program. 
Figure 10 outlines the major elements which should be contained 
in the functional program, and indicates their relative order of devel­
opment. While relatively comprehensive, this sketch is not intended to 
be complete in all of its detail; it reflects only major interactions 
and feedbacks. It serves to illustrate the scope and depth of the 
required planning activity and should be helpful in making assignments 
and scheduling planning activity. 
In summary, the development of the functional program should begin 
with an assessment of the institution's environment and the statement of 
institutional goals and objectives. Next, a master plan should be 
developed consisting of planned programs, general organizational pat­
terns, an indication of resource availability, and planned levels of 
operation. From this, utilization and workload projections can be made, 
and operating policies and procedures can be developed. Organization 
and staffing decisions can then be based on all preceding information. 
Finally, general space requirements and specifications are developed. 
It will be noted that the development of the functional and space 
program requires extensive interaction with and dependence upon institu­
tional long-range and managerial planning. Many items to be included 
should be a product of the continuous managerial planning process. 
Long-Range Projections 
1. Quantitative need for health personnel 
2. Educational process 
3. Health delivery systems 
4. New demands for health care 
,5. Technology 
B. Relationships with Community 
1. Role of hospital 
2. Relationships with other facilities 
and institutions 
C. Goals & Objectives 
1. T3'pes of students & educational 
programs CM Numbers of students 
3. Research 
4. Service; type & scope 
5. Relationships with other 
institutions 
6. Type of hospital 
7. Population to be served; 
in what manner & to what 
extent 
8. Physicians' staff privileges 
Figure 10. Development 
D. Program Plans Through Next Ten 
Years 
(Outline by time phases if possible) 
1. Number of medical students 
2. Types & Numbers of interns, 
residents, & fellows 
3. Types & Numbers of allied 
health students 
4. Curricula & schedules 
5. Research; programs & levels 
6. Types & numbers of patients 
7. Clinical departments & divisions 
8. Clinical specialties 
9. Patient care programs 
Special services 






Estimated capital costs ̂ > 
Estimated operating costs ̂  
List of sources and amounts of 
revenue 
E. Utilization & Service Loads 
Types & numbers of 
1. Surgical cases 
2. Deliveries 
3. X-rays 
4. Lab tests 
5. Physical therapies 
6. Occupational therapies 
7. Consultations 
8. Special diets 










F. Operating Policies 
and Procedures 
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7. Schedule of student 
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14. Logistical System 
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H. Other Hospital Activities 
1. Inservice training 
2. Auxiliary activities 
3. Visitors 
4. Recruitment 
5. Public health 
6. Preventive care 
7. Diagnostic screening 
8. Meetings & assemblies 
9. Religions observances 
Figure 10. Development of 
G. Organization & Staffing 
1. Organization structure 
2. Types & numbers of faculty 
3. Types & numbers of ancillary 
personne1 
4. List of personnel by department 
— ^ 5 . Numbers of positions by job title 
6. Relationships between schools & 
hospital 
7. Relationships with other 
inst itutions 
I. Space Requirements 
1. Functional relationships 
2. Space sharing and utilization 
3. Flexibility 
4. Environmental control 
5. Expansion plans 
6. Description of activity 
7. Proximity relationships 
8. Systems; logistical, traffic, 
communication 
9. List of all areas 
10. Special equipment & physical 
conditions 
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Planning Network for Clinical Departments 
Figure 11 reflects those parts of the "Facilities Planning Project 
Network" which might be accomplished by the various clinical departments 
and their planning subcommittees, and it identifies those elements of the 
functional and space program which would result from the accomplishment 
of corresponding blocks of the network. This sketch illustrates how the 
planning elements can be allocated to the various planning committees 
and to various levels of the organization structure, and shows some of 
the relationships of their activity with other levels and planning 
groups. It can be used as a guide for subcommittee planning activity. 
Funding Network 
Figure 12 portrays the funding process required in the case where 
two particular funding agencies are involved, i.e., the University System 
of Georgia and the Health Professions Educational Assistance Program of 
the U. S. Department of Health, Education and Welfare. This network con­
tains the major elements of this important aspect of facilities planning 
and their relationships with other phases of the planning process. 
It is important that planning for fund acquisition begin early in 
the process since the possible funding schedules may constrain construc­
tion plans and therefore may establish the time and quantity framework 
for the entire planning project. Also, where funds are being obtained 
from outside, independent sources, these sources are likely to have 
regulations, constraints, objectives, requirements, and desires which 
will influence facility plans and therefore should be considered early 
in the planning process. 
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It will be noted that the architect may play a key role in the 
funding process. Not only might he be expected to be familiar with the 
various funding procedures and requirements, he also prepares many of 
the application documents. 
The architect must perform a considerable amount of work prior to 
the establishment of the contract under which his fee is paid. For 
example, he prepares schematics prior to being placed under contract. 
The interaction of the funding process with the managerial plan­
ning process should be apparent. For example, the many reviews and 
approvals in the funding process require extensive coordination and 
parallel activity in order to achieve reasonable timing; sequential 
development would be both lengthy and risky. Justifications for funding 
require extensive documentation of managerial and program plans. Sche­
matics and preliminary drawings require major operational systems deci­
sions. The development of the architectural design concept requires 
coordination with campus planning. And, the formal application to the 
Federal Government requires coordination regarding accreditation, 
regional planning, operating funds, affiliations, and program plans. 
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CHAPTER VIII 
THE APPLICATION OF MANAGEMENT SCIENCE 
Theoretically, there are no managerial and administrative organi­
zations to which the approaches and techniques of management science do 
not apply. There are, however, certain characteristics of organizations 
and their decision making processes which affect the extent to which 
management science applications are practicable. This chapter will 
draw upon the descriptive framework established in previous chapters in 
order to discuss some of the primary considerations regarding the 
present and potential application of management science in planning for 
clinical education facilities, and to provide some example applications. 
This study has been directed primarily towards functional pro­
gramming, which represents the interaction of facilities planning and 
design with general managerial and program planning. Since planning 
and programming for facilities usually forces specificity in long-range 
managerial decisions, it may appear that managerial planning is a part 
of the facilities planning process rather than vice versa. This inte­
gration of the two types of planning brings in many complicating factors 
which tend to limit the practical applicability of management science, 
e.g., political considerations, intangible factors, the lack of clear 
operational objectives, and the heavy roles of managerial and profes­
sional judgment, creativity, and innovation. 
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These complicating factors only limit the potential application 
of management science; they do not eliminate it. The impact which man­
agement science may have on any particular process will depend to a 
large degree upon the management scientists' understanding of the 
process, their perceptive ability in selecting the problem areas to 
study, in timing, in the method of their involvement, and in their 
willingness and ability to make personal and professional adjustments 
to meet the needs of the planning process. It will also depend upon 
the understanding and appreciation by the general managers and planners 
of the techniques of management science, and upon their1 willingness and 
ability to adjust the process as necessary to provide the opportunities, 
time, and resources required by the management scientists in order to 
make significant contributions. 
There are many ways in which management science can contribute to 
the planning process, at least in theoretical concept. For convenience 
of discussion the potential applications will be divided into four cate­
gories, i.e., decision theory, qualitative models, quantitative models, 
and industrial and systems engineering. 
Decision Theory 
In this section, decision theory is taken to mean the theory of 
quantitatively and rationally selecting the best alternative from among 
several on the basis of their degrees of objective achievement. Some 
objectives have natural measures, but many do not. Decision theory 
attempts to provide methods for obtaining quantitative measures of the 
degree of achievement for those objectives and alternatives not 
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possessing natural measures. In many respects quantitative measures 
provide more information than other types of measures, and, more 
importantly in the present case, quantitative measures are necessary 
for most management science techniques. 
Utility Theory 
Utility theory may be helpful in providing indications of value 
for factors with no natural measure, and for converting some "natural 
measures" into a scale which better measures the power to satisfy human 
wants. An example of the meaning and the use of utility measures is as 
follows. Man A has $1,000,000, and Man B has $10. Both men are offered 
$100 to do ah unpleasant job. Which man is most likely to accept the 
job? Most people would agree that Man B is most likely to accept the 
job since $100 would probably be more useful to him than to Man A. In 
other words, the utility of $100 to B is greater than the utility of 
$100 to A. 
The Bernoullian Hypothesis states that the utility of money is a 
linear function of the logarithm of the dollar value, i.e., u(x) = 
a log x + b. Even though this hypothesis may not always prove to be true, 
the logarithmic function does succeed in representing a change in the 
marginal value of money. The two figures below compare the logarithmic 
transformation of dollar value into utility with the commonly used 
assignment of utility (or value) proportional to dollar value. 1 
"'"Starr, Martin Kenneth, Product Design and Decision Theory, 
Prentice-Hall, Inc., Englewood Cliffs, N. J., 1963, p. 36. 
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Another possible method of measuring relative utility where there 
2 
is no natural measure is called the "standard gamble." To illustrate 
this method, suppose there are three possible outcomes, and the decision 
maker has ranked these outcomes in the order A, B, C. We would now ask 
him to express his preference between, 
Choice 1: Getting B certainly. 
Choice 2: A situation in which he would get A with proba­
bility' p, and C with probability 1-p. 
We now vary p. Obviously, if p Is 0, then Choice 1 is preferred. If 
p = 1, then Choice 2 is preferred. At some point between 0 and 1 the 
decision maker has equal preference for Choice 1 and Choice 2. Let us 
assume that this occurs at p = 0.9. 
Miller, David W., and Martin K. Starr, Executive Decisions and 
Operations Research, Prentice-Hall, Inc., Englewood Cliffs, N. J., 
1963, p. 36. 
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Since there is no known measure of absolute utility, we assign a 
scale to suit our purposes. For convenience, assign 0 as the measure of 
utility for the outcome with the least utility, C, and 1 as the measure 
for the outcome with the greatest utility, A. Then, at the indifference 
point, 
P(A)UA + P(C)UC= P(B)Ufi 
0.9(1) + 0.1(0) = 1.0 U. 
With these values the decision maker can be guided in his thinking by 
the spread between the utilities of the outcomes, average utilities, 
expected values, etc. 
Where the attainment of objectives is measured on a continuous 
scale rather than a two-point (0,1) scale, utility may be better re­
flected by the assignment of weights to the various factors contributing 
to the objective. For example, a manufacturer might be trying to select 
a box to package his product from among several types which are differ­
ent as to their strength, weight, and cost. To make a selection the 
decision maker must make trade-offs among these characteristics. In 
effect, he must weight each factor according to its contribution to 
value relative to the other factors. The weightings may be subjective. 
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Various methods might be used to compute or assign the subjective 
weightings. One method is to measure the critical factors of a group of 
alternatives and then get the decision maker to furnish his judgment of 
the overall value of each alternative. It might then be assumed that 
the sum of the products of the factor measures and their respective sub­
jective weightings will be equal to the overall value of a particular 
alternative. For example, the equation for the value of one of the 
alternatives might be as follows: 
W,R,, + W^R n^ + W_R__ + ... W.R.. + Error = V T 1 11 2 12 3 13 11] I 
where W. = weighting, R.. = factor measures, and V T = overall value, l 6 6 i] I 
With a sufficient number of such evaluations multiple regression pro­
cedures could be used to solve for the subjective weightings for each 
factor. Another method is for one decision maker, or a group of deci­
sion makers to make direct assignments of weights to contributing 
factors. 
As an illustration of the potential application of these types 
of techniques in the facilities planning process, consider the case in 
which a large number of items of equipment must be evaluated and selected 
for use in a building. Decision theory applied by computer techniques 
might be used to reduce the burden on the decision maker in the following 
way. Suppose there are five factors to be considered in evaluating <each 




3. patient safety and comfort 
4. employee safety 
5. employee satisfaction. 
It might be assumed that the decision maker's evaluation of each item 
of equipment can be expressed as some mathematical function of these 
five factors, e.g., 
V l + W 2 F 2 + W 3 F 3 + \ F 4 + W 5 F 5 + E = V ' 
w h e r e = f a c t o r 1, = r e l a t i v e w e i g h t o f f a c t o r 1, a n d V = t h e 
evaluation of the item under consideration. If measures are available 
or can be developed for each of the factors, the relative weights can 
be determined by one of the methods mentioned above. If such an equa­
tion were developed on the basis of a large sample of a decision maker's 
evaluations and proven to be a satisfactory predictor of his evaluations, 
then, with the appropriate factor measures, the remaining items of 
equipment could be evaluated by a computer through the use of the equa­
tion. This selection methodology might reduce the time required of the 
planners and lead to greater consistency in the decision making process. 
It should also enable the evaluation of a larger number of alternative 
items. 
There are other potential benefits of this type of approach in 
addition to that of preventing the decision maker from having to make 
essentially the same decision over and over. Where a large number of 
complex and interacting variables must be considered in making a 
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particular decision, this approach should make the decision process 
easier and better by breaking one complex decision down into smaller, 
easier-to-handle decisions. It should also permit increased use of 
management by exception, since the equations could be applied by com­
puter and lower level personnel. Higher levels of personnel would then 
have to consider only those decisions which don't fit the pattern of 
the decision model represented by the equations. Another use of this 
approach might be to develop objective functions for use in operations 
research models. This use will be illustrated later. 
One possible difficulty with the above approach is that the 
factor weights may not actually remain constant over the entire range 
of measures for the factor. To illustrate, there may be a critical 
level of reliability for a particular item of medical equipment below 
which the equipment would not be used, whereas variations across other 
points in the measure of reliability may change the item's "value" very 
little. This is illustrated in Figure 14. 
There will be many decisions in the planning process for which 
there are no quantitative payoff measures. In such cases, some of the 
weaker tools of decision theory may be useful, such as ranking and 
priorities. For example, many decisions will involve patient care, 
education, and research objectives. In most cases, there will be no 
good quantitative measures of the degrees of achievement of these 
objectives. Methods such as ranking furnish limited information by 
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In some cases it may be extremely difficult for the decision 
maker to assign ranks and to use them meaningfully. For example, three 
alternative Programs—A, B, and C--may have to be evaluated in three 
dimensions, i.e., patient care, education, and research. A may be pre­
ferred to B in terms of patient care, but B may be preferred to A in 
terms of education and research. C may be preferred to B in terms of 
education, whereas B is preferred to C in terms of patient care and 
research, etc. For the decision maker to rank these alternatives in 
order of preference, he must subjectively determine tradeoffs among the 
objectives. 
Factor Measure 
Figure 14. Changes in Factor Weight 
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Even where rankings and priorities are possible, their value to 
analysis is limited. For example, the relative difference in value 
between rank 1 and rank 2 is not necessarily the same as the difference 
between 2 and 3. Also, there is no "absolute zero" point in such 
measures. Most of the ordinary arithmetic manipulations of these 
numbers have no meaning. Since ranks and priorities do not provide 
information regarding marginal returns, they do not provide an adequate 
basis for determining analytically an optimal allocation of resources 
among alternatives. For example, if education is given priority 1, 
how does one know whether to put all resources into education or to 
stop putting resources into education at some point and begin allocating 
them to patient care and research? 
Risk and Uncertainty 
Risk and uncertainty are other conditions dealt with in decision 
theory. A planner will usually have to consider different possible 
states of nature when selecting a strategy. If he knows the probability 
of occurrence of the possible states of nature, then it is said that he 
is making a decision under risk. If he does not know the probabilities, 
then it is said that he is making a decision under uncertainty. Con­
sider the following matrix of strategies (S^jS^), states of nature (N^, 
N ,N ), probabilities of states of nature (P ,P 9,P_), and value outcomes 
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P l P 2 P 3 
N l N 2 N 3 
s l Xll X12 X13 E V 1 
S 2 X21 X22 X23 
In decision making under risk, the P are known, and the expected 
value of each strategy can be computed as follows: 
EV. = (P.)(X..) + (P 0)(X. 0) + (Pj(X.J. 1 1 ii 2 i2 3 i3 
If the X.. represent the actual values of the outcomes to the decision 
maker, then the rational choice would be that strategy with the maximum 
expected value. The maximum expected value would not necessarily be the 
best choice when the X.. do not represent an absolute measure of "value" 
ID 
or utility, e.g., when X is measured in monetary units, while the utility 
of money to the decision maker is some non-linear function of dollar 
value. 
To illustrate the possible application of expected value in plan­
ning, consider a hypothetical problem in which the medical school is 
trying to decide whether to add a wing to its teaching hospital to 
accommodate a particular clinical service which would be beneficial to 
its educational programs. It is possible that the Veterans Administra­
tion will build a hospital adjacent to the medical school which would 
provide this same clinical service, and which could be used by the 
medical school for its educational programs. The medical school must 
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make a decision regarding the addition of its wing now; the VA's deci­
sion may not be made until two or three years later. Medical school 
administrators have decided to evaluate their alternatives in terms of 
the values of outcomes ten years from now, and have estimated these 
values in numerical terms. Also, they have been able to estimate the 
probability that the VA hospital will be available to them. This 
decision problem can now be expressed as follows: 
P l P 2 .25 .75 
N l N 2 N l N 2 
s l Xll X12 E V 1 S l 10 2 E V i 
S2 X21 X22 EV 2 S 2 0 8 EV 2 
where, 
N l = condition of VA hospital not being available 
N 2 = condition of VA hospital being available 
P l = probability of N = 0.25 
P 2 = probability of N 2 = 0.75 
s l = strategy of building new wing 
S 2 = strategy of not building new wing 
X. . 
1] 
= value of outcome from strategy S. under condition N. 
EV. 
l 
= expected value of strategy S^. 
The expected values of the strategies are computed as follows: 
EVj^ = .25(10) + .75(2) = 4.0 
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EV 2 = .25(0) + .75(8) = 6.0 
Therefore, with expected value as the decision criterion, the new wing 
would not be built. 
The decision is made under the condition of uncertainty if no 
information is available regarding the probabilities of the various 
states of nature. Under this condition there is no one best criterion 
for decision, although several might be suggested. One possible cri­
terion, which reflects a pessimistic view, selects the strategy with 
the best of the worst possible outcomes. This is called the "maximin" 
criterion. For example, in the decision problem described above, the 
worst that can happen if is selected is an outcome with a value of 
2, and the worst with is an outcome of 0; therefore, would be 
selected. 
The "maximax" criterion suggests the selection of the strategy 
with the highest possible return; it is the criterion of optimism. This 
criterion, also, would lead to the selection of S in the problem above. 
Under the "regret" criterion the decision maker attempts to 
minimize the possible regret, i.e., the difference between the value of 
the strategy chosen and the best strategy for a particular state of 
nature. To apply this criterion to the problem described above the 
payoff matrix is converted to a regret matrix, as follows: 
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N l N 2 
s l 0 6 
S 2 10 0 
A "minimax" criterion is applied to the regret matrix by selecting the 
strategy with the lowest of the maximum possible regrets. In this 
case, the maximum possible regret is 6 for and 10 for S^. Therefore, 
would again be selected. 
The final criterion to be described is the "Laplace" criterion. 
Under uncertainty, this criterion assumes the probabilities for the 
states of nature to be equal. (There are many philosophical arguments 
against this criterion which will not be discussed here.) The expected 
value of each strategy is then computed using equal probabilities, and 
the strategy with the highest expected value is selected. In the above 
problem, EV^ = 6 and EV^ = 4; therefore, is again chosen. 
It should be pointed out that the various criteria under uncer­
tainty do not usually lead to the same decision, as happened to be the 
case above. 
Game theory, which involves decision making in competition with 
a rational opponent, does not seem applicable to the planning process 
being considered; therefore, it will not be discussed in this paper. 
Decision making under assumed certainty where quantitative measures of 
achievement are available will be discussed in a later section. 
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Qualitative Models 
Most thinking about reality starts with qualitative models and 
subsequently develops to a point where quantitative models can 
be used. The earlier qualitative model must reach a certain 
degree of correspondence to reality before the quantitative step 
can be taken. Many sciences that deal with particularly complex 
kinds of reality are still at the stage of developing suitable 
qualitative models. And these qualitative models can afford a 
great deal of insight into the complexities of their subject 
matter.3 
This section will discuss some types of qualitative models which 
are expected to be useful, or even vital, in the planning process being 
studied. They should be useful not only in analyzing and understanding 
the process, and as a first step towards the application of management 
science to this problem area, but also in managing and performing the 
planning. 
In this chapter the word "model" is used as meaning a represen­
tation of some real object, action, process, or system, which attempts 
to reflect some aspect of it. There are many different types of quali­
tative models, some of which will be mentioned here. 
Scale Model 
A scale model is a reduced dimension physical representation of 
certain selected elements of a physical entity or system. For example, 
a scale model of a building could be a three-dimensional mock-up or a 
two-dimensional drawing. Such models are used to present a scale which 
enhances visual perception and facilitates more efficient communication, 
analysis, and evaluation. 
Miller and Starr, op. ait., p. 141. 
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Flow Diagrams 
Flow diagrams serve the same purpose as scale models in repre­
senting the movement of units, the relationships of components of a 
system, logical thought processes, and activity relationships. 
Although any model might be considered a simulation model, this 
term has come to mean logical models which portray the operations of 
the components of a system and their interactions over time. Computers 
are usually used for computational efficiency and effectiveness, although 
not all simulation models are computer models. Simulation models are 
especially effective for complex systems analysis. 
Classification 
Classification schemes place things, activities, or concepts in 
categories according to their characteristics. Classification includes 
the process of definition. This is one of the most primitive forms of 
modeling, and in many cases forms the foundation for study, analysis, 
and understanding of a particular field. It provides a framework within 
which to perform other types of analyses and to which results of study 
can be referred. 
Outlines and Charts 
Outlines and charts, which might be considered a form of classi­
fication, organize information on a particular subject in a format which 
portrays certain characteristics of that subject. This type of model 
pervades all levels of analysis. 
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Verbal Models 
Verbal models, i.e., the narrative form, offer the most flexible, 
universal, and yet most inefficient and least precise of all models. 
This is probably the first type of modeling required in any new area of 
study, and may be critical to successful modeling of other types and to 
the evaluation and implementation of the results of studies. The 
importance of verbal modeling is often not reflected in the amount and 
quality of effort given to it, especially by technical personnel. 
The various functions of qualitative models are illustrated in 
the brief descriptions above. They include recording, classifying, and 
conveying information, identifying pertinent variables, and indicating 
the qualitative relationships among variables. Most importantly, they 
serve to establish a theoretical and conceptual structure for under­
standing the subject area, making decisions, and identifying areas for 
further investigation. 
Qualitative modeling is needed at this stage of the analysis and 
improvement of the process of planning for clinical education facilities. 
The elements of planning involved, their characteristics, and their re­
lationships must be identified. A validated concept for and an under­
standing of the total process must be developed. This type of modeling 
should precede attempts at esoteric, specialized, quantitative manage­
ment science research and applications so that they will be more rele­
vant, realistic, and productive. For these reasons, a large portion of 
this paper is devoted to qualitative models. 
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Quantitative Models 
It has been said that man does not really understand a thing 
until he can measure it and assign numbers to it. While this may be 
true, it is also true that life forces activites to proceed whether or 
not there is real understanding. Planning for clinical education facil­
ities involves many areas which are not very well understood. There 
are, however, several kinds of decisions which must be made in this 
process for which quantitative methods are appropriate. Even though 
most of the quantitative methods will provide only partial answers, or 
answers which must be evaluated within the context of other non-
quantitative factors, they can be useful in the decision process and can 
provide insights which might not otherwise be obtained. 
A few hypothetical examples of potential applications of quanti­
tative management science models in the process of planning for clinical 
education facilities are provided in this section. Some of their limi­
tations and other considerations regarding their use will be discussed 
later. 
The Assignment Problem 
The structure of this type of problem involves the assignment of 
a group of "jobs" which must be performed simultaneously to a group of 
alternative "locations" or processes of differing efficiencies in a man­
ner which will minimize costs (or maximize returns). For example, sup­
pose we have four jobs, any one of which may be assigned to any one of 
four locations, with no more than one job at any location. To put the 
problem in the context of clinical facilities planning, assume that the 
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jobs represent four out-patient clinics which must be assigned to four 
different locations in a building being planned, with the present worth 
of operating costs and differential building costs (in thousands of 
dollars) of each alternative assignment as shown below: 
Locations 
Clinic 1 2 CO 4 
A 70 80 75 90 
B 90 100 95 105 
C 120 130 135 140 
D 130 135 140 150 
It should be apparent with some reflection that a simple approach 
such as assigning each job in sequence to the location giving its minimum 
cost will not necessarily result in the minimum total cost. For example, 
the assignment of Clinic A to location 1 would be $5,000 cheaper than its 
next lowest cost alternative, location 3; but this would eliminate the 
possibility of assigning Clinic C to location 1 which would cost $10,000 
less than its next lowest cost alternative. There are many such "trade­
offs" which are difficult, if not impossible, to identify and evaluate 
by inspection. Although in a small cost matrix all possible alternative 
assignments could be enumerated and evaluated, this would be impossible 
in larger problems, e.g., a 10 x 10 matrix. 
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An algorithm for finding the optimal assignment is available, as 
follows:^ 
1. Determine the job-opportunity-cost matrix by subtracting the 
smallest entry in each column of the cost matrix from every entry 
in the column. 
2. Determine the total-opportunity-cost matrix by subtracting the 
smallest entry in each row of the job-opportunity-cost matrix from 
each entry in the row. 
3. Determine the smallest number of rows and/or columns which 
include all the zeroes in the total-opportunity-cost matrix. If 
this number equals the total number of rows the problem is solved 
and it is only necessary to select the assignments from among the 
zeroes. 
4. If the problem is not solved in step 3 then find the smallest 
entry in the matrix which is not on one of the rows and/or columns 
containing zeroes. Add this entry to the entry at every intersec­
tion of a row and a column containing zeroes. Subtract it from 
every entry in the matrix which is not on one of the rows and/or 
columns containing zeroes. 
5. Repeat the process until step 3 shows that a solution has been 
obtained. 
The simple example above is solved with the formation of the 
first total-opportunity-cost matrix, as follows: 
Step 1 (Job-Opportunity-Cost) Step 2 (Total-Opportunity-Cost) 
Locations Locations 
Job 1 2 CO 4 Job 1 2 3 4 
A 0 0 0 0 A 0 0 0 0 
B 20 20 20 15 B 5 5 5 0 
C 50 50 60 50 C 0 0 10 0 
D 60 55 65 60 D 5 0 10 5 
hIbid.3 p. 288. 
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From the above, we see that an optimal solution is the assignment of 
clinic A to location 3, clinic B to location 4, clinic C to location 1, 
and clinic D to location 2. 
The Transportation Problem 
The problem of deciding how to get the required amounts of 
material to a number of locations from a number of sources of specific 
capacities with a minimum of transportation cost is called the transpor­
tation problem. Although transportation is the traditional framework 
for this problem formulation, its structure may fit other situations. 
For example, suppose we are attempting to find the lowest cost scheme 
for exposing medical students to patients with defined degrees of ill­
ness within specific clinical departments. And suppose there is a 
certain total number of exposure weeks required for each degree of 
illness, with given maximum exposure weeks within each department, and 
differing costs per exposure week to the hospital for each degree of 
illness within each department. This problem can be summarized in the 
following table, which contains hypothetical numbers: 
CLINICAL DEPARTMENTS 
A B C D Required Weeks 
Degree of 
Illness Cost per Exposure Week (In $100) 
per Degree of 
Illness 
1 4 5 3 5 20 
CM 5 6 4 5 20 
3 6 7 5 7 10 
Maximum 
Exposure 20 20 12 12 
Weeks/Dept. 
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The solution algorithm to be followed requires that the sum of 
5 
the requirements equals the sum of the capacities. To meet this 
requirement in the above example we add a "dummy" degree of illness with 
a requirement of 14 weeks of exposure, and assign a very high cost so 




A | B | C | D Required Weeks 
per Degree of 
Illness Cost per Exposure Week (In $100) 
1 4 5 3 5 20 
CM 5 6 4 5 20 
3 6 7 5 7 10 
4D 10 10 10 10 14 
Maximum 
Exposure 20 20 12 12 64 
Weeks/Dept. 
The next step is to find a feasible solution as a starting point. 
The feasible solution shown below was found by the Northwest Corner 
Method; i.e., starting with the upper left-hand block, assign the maxi­
mum amounts possible to each adjacent block within the capacity and 
requirements constraints. This method resulted in five blocks with 
actual assignments. Since the algorithm requires seven variables in 
the solution, "false" assignments (e) were made to two other blocks 
selected arbitrarily. These false assignments are taken to be so small 
5 
See, for example, Sasieni, Maurice, et al. 3 Operations Research: 






A | B | C | D Required Weeks 
per Degree of 
Illness Cost per Exposure Week (In $100) 
1 5 3 € 5 20 
2 5 6 2 0 4 e 5 20 
3 6 7 5 10 7 10 
4D 10 10 10 2 10 1 2 14 
Maximum 
Exposure 20 20 12 12 64 
Wks/Dept. 
The modified cost (i.e. , the cost including the dummy location) for this 
solution is given as follows: 
Cost = 20(4) + 20(6) + 10(5) + 2(10) + 12(10) = 390 
The search for an improved solution is performed by examining the 
opportunity costs for those blocks to which no assignment has been made. 
We look at the incremental cost (or savings) of assigning one unit to 
any empty block and making the necessary adjustments in other block 
assignments. If such an assignment would reduce total cost, then we 
reallocate assignments to bring that block into the solution. 
A convenient method of evaluating opportunity costs for each 
block is to assign arbitrary "row costs" and "column costs" such that 
that they do not affect total cost. Assignments are shown in the upper 
right-hand corner of each block. 
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the row and column costs for each block in the solution add up to the 
actual unit cost of that block. The opportunity cost for each non-
solution (empty) block is then computed by subtracting the sum of the 
row and column costs for that block from its actual unit cost. A nega­
tive result indicates that the total cost can be reduced by making an 
assignment to that block. The block with the most attractive oppor­
tunity cost can be selected to enter the solution next. 
The row costs, column costs, and opportunity cost evaluations 
for the above matrix are shown below. Opportunity cost evaluations 
are shown in the upper left-hand corner of each block. 
CLINICAL DEPARTMENTS 
A B C D Required Weeks 
Degree of 
Illness Cost per Exposure Week (In $100) 
per Degree of 
Illness 
1 4 20 0. 5 3 e 2 5 20 3 0 o 
2 £ 5 6 20 4 e 1 s 20 4 0 
3 ± 6 ^ 7 5 10 2 ? 10 5 / 
4D 10 2 10 12 14 10 
Maximum 
Exposure 20 20 12 12 64 
Wks/Dept. 




Based upon the above evaluations, block 4D-B is selected for entry into 
the solution. The maximum amount possible within the constraints of the 
problem is reallocated to this block. The resultant assignments and the 
evaluation of this solution are shown below: 
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A B C D 
1 4 20 0 5 3 £ 0 5 20 3 
2 0_ 5 6 18 4 2 0 6 20 4 
CO
 0_ 6 0_ 7 5 10 0 7 10 5 CO 
4D 1_ 10 10 2 2 10 10 12 14 Q O 
20 20 12 12 
1 2 0 2 
Modified Cost = 80 + 108 + 8 + 50 + 20 + 120 = 386 
Since there are no negative opportunity costs in the above eval­
uation, an optimal solution has been found. This solution is summarized 
below. The total cost of this solution is given by, 





A | B | C | D Required Weeks 
per Degree of 
Illness Cost per Exposure Week (In $100) 
1 20 20 
2 18 2 20 
CO
 10 10 
Max. Exposure 
Weeks/Dept. 20 18 12 0 
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A Transportation Problem with Lower Bounds on Variables 
A more realistic version of this problem might be one in which 
some of the variables have lower bounds representing minimum exposure 
requirements of the curriculum. For example, the problem presented 
above might have constraints on some of the variables as shown in the 




A | B | C | D Required Weeks 
per Degree of 
Illness Cost per Exposure Week (In $100) 
i—'
 >4 >4 >4 5 20 i—'
 
4 5 3 
2 >6 >6 4 >4 20 5 6 5 
3 6 7 >4 7 10 5 
Max. Exposure 
Weeks/Dept. 20 20 12 12 
The solution methodology shown below involves a change of vari­
ables to eliminate the constraints so that the algorithm used on the 
previous problem can be used again. For example, we set X ^ = X ^ + 4, 
The resulting equations are shown below: 
(X +4) t (X + 4 ) t (X + 4 ) t X = 20; X + X + X • X 
( X 2 A + 6 ) + (X +6> + X 2 C + ( X 2 D + 4 ) = 20; X + X + X + X = 4 
X3A + X3B + ( X 3 C + l , ) + X3D = 1 0 ; X3A + X3B + X3C + X3D = 6 
(X +4> + (X 2 At6) + X 3 A = 20; X + X 2 A + X 3 A = 10 
( X 1 B + 4 ) + (X 2 Bt6) + X 3 B = 20; X 1 B t X ^ t X ^ = 10 
(X l ct4) t X 2 C + ( X 3 c t ^ ) = 12; X 1 C + X 2 C + = * 
X1D + ( X 2 D + 4 ) + X3D = 1 2 ; X 1 D + X2D = X3D = 8 
Now the matrix can be rewritten with the redefined variables: 
A B C D 
1 4 5 3 5 8 
2 5 6 4 5 4 
3 6 7 5 7 6 
4D 10 10 10 10 14 
10 10 4 8 
Application of the solution algorithm produces the following 
iterations: 
1 
A B C D 
4 8 0 5 3 •° 5 8 -5 
CM 5 2 6 2 ^ 5 4 -4 CM 
3 ^ 6 7 6 - 2 5 7 6 -3 
4D A 10 10 2 10 10 8 14 0 
10 10 4 8 
9 10 10 10 
Modified Cost = 3 2 + 1 0 + 1 2 + 4 2 + 20 + 40 + 80 = 236 
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A B C D 
1 4 8 0 5 _0 3 0_ 5 p LO D o 
LO 
2 5 2 6 2 0 4 -1 5 4 -4 
CO
 _0 6 7 2 LO 4 0 7 6 CO CO LO CO 
4D 10 10 6 2 10 10 8 14 0 
10 10 4 8 
9 10 8 10 
Modified Cost = 32 + 10 + 12 + 14 + 20 + 60 + 80 = 228 
1 
A B C D 
4 8 1 5 A 3 A 5 8 -6 
2 5 2 1. 6 -i 4 5 2 4 -5 D 
3 ^ 6 7 2 5 4 o 7 6 -3 / 
4D ^ 10 10 8 2 10 10 6 14 0 JLU 
10 10 4 8 
10 10 8 10 
Modified Cost = 32 + 10 + 10 + 14 + 20 + 80 + 60 = 226 
A B C D 
1 4 8 1 5 _0_ 3 1_ 5 Q -6 O 
2 5 e 1 6 _0 4 5 4 4 -5 
CO
 6 2 1 7 5 4 1 7 6 -4 CO 
4D •2- 10 10 10 Ii-" 10 10 4 14 0 
10 10 4 8 
10 10 9 10 
Modified Cost = 32 + 20 + 12 + 20 + 100 + 40 = 224 
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The evaluation of the last matrix above shows that an optimal 
solution has been found. By converting back to the original variables, 




Cost per exposure week (in $100) 
Required Weeks 




| 2 10 
Max. Exposure 
Weeks/Dept. 20 10 12 50 
Real Cost = 48 + 20 + 12 + 30 + 36 + 40 + 12 + 40 = 338 
The optimal exposure weeks for each degree of illness for each depart­
ment can be read from this matrix. 
Linear Programming 
The two examples above are actually special cases of the general 
linear programming model, 
Maximize z = Cx, where Ax = b and x > o. 
Now let us consider an example of the general linear programming (LP) 
problem. 
Suppose that in planning for a new teaching hospital one of the 
critical decisions is the mix of minimal care, intermediate care, and 
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intensive care beds on each nursing unit. The decision maker wishes to 
select that mix which will minimize the loss to the hospital (the col­
lection rate is less than cost on all categories of patients), within 
the constraints of nurse staffing and student teaching requirements. 
The loss to the hospital per patient day has been estimated as $20 for 
intensive care, $15 for intermediate care, and $10 for minimal care. 
Because of considerations of general operating economy and overall 
teaching requirements it has been decided that there will be at least 
30 beds per nursing unit. Also, for teaching purposes, there must be 
at least 5 intensive care, 10 intermediate care, and 7 minimal care 
beds. Because of nurse staffing limitations there must be no more than 
80 hours of direct nursing care required per day on the nursing unit, 
where intensive care patients require 4 hours per day, intermediate 2, 
and minimal 1. This problem may be stated mathematically as follows: 
Minimize 20X + 15X + 10X 
_L Z. O 
ST X + X + X > 30 
1. A o 
for general operating economy 
and overall teaching 
4X + 2X 2 + X 3 < 80 - nursing constraint 
x i a 5 
x 2 a 10 
x 3 > 7 
teaching constraints 
Where X^ = the number of intensive care beds 
X^ = the number of intermediate care beds 
X^ = the number of minimal care beds. 
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(The foregoing problem formulation assumes 100 per cent occupancy in 
all bed categories. This assumption could easily be relaxed without 
changing the nature of the problem.) 
The simplex method will be used in the solution of this problem. 





X l X 2 X 3 \ X5 X6 X 7 X 8 X9 xio xll X12 X o l i3 
— oo X9 1 1 1 -1 1 30 30 
0 X5 4 2 1 1 80 80 
—o  xio 1 -1 1 5 00 
— 00 xll 1 -1 1 10 00 
— 00 X12 1 -1 1 7 7 -y 
C. 
l 
-20 -15 -10 0 0 0 0 0 — 00 — 00 — 00 — 00 
Sol. 0 0 0 0 80 0 0 0 30 5 10 7 
A . 
D 
00 00 00 
-f 
— 00 0 — 00 — 00 — 00 0 0 0 0 
For a detailed description of this method, see, for example, 






X l X 2 X 3 \ X 5 X 6 X 7 X 8 X 9 xio xll X o V a i 2 
— 00 
X 9 1 1 0 -1 1 1 
23 23 
0 
X 5 4 2 0 1 1 73 
36.5 
— 00 xio 1 -1 1 5 00 
— 00 
Xll 1 -1 1 10 10 -> 
-10 




-20 -15 -10 0 0 0 0 0 — 00 — 00 — 00 










x l X 2 X 3 \ X 5 X 6 X 7 X 8 X 9 xio X o b./a._ l ii 
— oo 
X 9 1 0 -1 1 1 1 13 13 
0 X 5 4 0 1 2 1 53 13 1/4 
—oo 
X 1 0 1 -1 1 5 5 -> 
-15 x 2 1 -1 10 oo 
-10 




-20 -15 -10 0 0 0 0 0 — OO — oo 











X l X 2 X 3 \ X5 X6 X 7 X 8 X9 X o l 18 
— 00 X9 -1 1 1 1 1 8 8 
0 X5 1 4 2 1 33 33 
-20 X l 1 -1 5 00 
-15 X 2 1 -1 10 
00 
-10 X 3 1 -1 7 -7 
C. 
I 
-20 -15 -10 0 0 0 0 0 — 00 
SoL 5 10 7 0 33 0 0 0 8 





x i X 2 X3 \ X5 X 6 X 7 X 8 X o 
b./a. 
I I 
0 V -1 1 1 1 8 
0 X 5 1 1 3 1 25 
-20 X l 1 -1 5 
-15 X 2 1 -1 10 
-10 X 3 1 -1 1 1 15 
C. 
I 
-20 -15 -10 0 0 0 0 0 
Sol. 5 10 15 0 25 0 0 8 
A. 
] 
0 0 0 -10 0 -10 -5 0 
From the above we see that the optimal solution is 5 intensive care 
beds, 10 intermediate, and 15 minimal. This results in a daily loss of 
5($20) + 10($15) + 15($10) = $400. 
2 9 6 
Dynamic Programming 
Let us assume that an institution is attempting to develop a 
phased master plan of clinical facilities construction over the next ten 
years in order to meet the needs of an expanding student enrollment. 
The construction and financing requirements are such that construction 
projects may begin every other year, and the time required for construc­
tion is two years. The following costs have been estimated: 
= cost for having excess capacity = $4,000/bed/period ( 2 yrs.) 
= cost for having insufficient capacity = $6,000/bed/period 
C q = cost/project for undertaking to add capacity = $ 1 5 0 , 0 0 0 . 
It is assumed that the required facilities will eventually be con­
structed; therefore constructions costs are not considered in this 
formulation. The need for additional clinical facilities (beds) has 
been projected as follows: 
Years Period( i) ^i ^ i 
1 £ 2 1 2 0 2 0 
3 £ 4 2 4 0 6 0 
5 £ 6 3 8 0 1 4 0 
7 £ 8 4 2 0 1 6 0 
9 £ 1 0 5 1 0 1 7 0 
This problem can be portrayed as a sequential decision making problem 
as follows: 
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where, = capacity to be installed during period i 
i-l 
k. = available capacity during period i = £ E. 
1 ' j=o 1 
= increase in demand for period i 
1̂0 when no additional capacity is installed during period i 
r i = 1 
[l when additional capacity is installed during period i 
f = f (k,r n ) = r nC + { J D. - K }C , for I D. - K > 0 n n n-1 n-1 o ft i n u i n 
Let, 
n n 
= r nC + {k - Y D.}C , for Y D. - K < 0 n-1 o n ^ i c 0 1 n 
K. t {0,20,60,140,160,170}, and k n e {k ,...,170} I n+1 n 
/1 \ xr /1 \ Min r v r- u minimum cost for g (k ) = f (k ,r - ) + { > f.(k.,r. )} = n n n n' n-1 k. . L I I i-l specified policy 
* . Min 
gn ( V = k 
n 
f (k ,r ,) + , { J f.(k.,r. .)> = optimal cost n n n-1 k. . L n l i' i-l r I i=n+l 
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This problem can now be solved by an algorithm based upon Bell-
7 
man's optimdlity principle: 
An optimal policy has the property that, whatever the initial 
state and initial decision are, the remaining decisions must 
constitute an optimal policy with respect to the state result­
ing from the first decision. 
First, tables are constructed showing the possible inputs, out­
puts , and returns at each stage of the decision process. 
Stage 5 
In stage 5 there are no outputs nor decisions, therefore only 
an input-return-matrix is required. 
Table of f. 
0 1 
0 1020 
20 900 1050 
60 660 810 
140 180 330 
160 60 210 
170 0 150 
(0,1)150 + 6(170-kr) 
> f. = (0,1)150 + 4(k -170) 
As stated in Sasieni, op. ait. 3 p. 272. 
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Stage 4 
Table of k, Table of f, 
0 1 
0 1 0 170 
0 0 170 0 960 1110 
20 20 170 20 840 990 
60 60 170 60 600 750 
140 140 170 140 120 270 
160 160 170 160 0 150 
170 170 170 40 190 
>f.. = (0,1)150 t 6U60-k ) 
f,. = (0,1)150 + 4(k -160) 
Stage 3 
Table of k, Table of f, 
0 1 
0 160 170 0 1 
0 0 160 170 0 840 990 
20 20 160 170 20 720 870 
60 60 160 170 60 480 630 
140 140 160 170 140 0 150 
160 160 170 160 80 230 
170 170 170 120 270 
(0,1)150 t (140-k )6 




Table of k. Table of f, 
0 1 
0 140 160 170 0 1 
0 0 140 160 170 0 360 510 
20 20 140 160 170 20 240 390 
60 60 140 160 170 60 0 150 
140 140 160 170 140 320 470 
160 160 170 160 400 550 
170 170 170 440 590 
>̂ f 2 = (0,1)150 + 
6(60-k2) 
|> f 2 = (0,1)150 + 
4(k2-60) 
Stage 1 




? f i 
0 1 0 60 140 160 170 
0 0 60 140 160 170 0 120 270 
20 20 60 140 160 170 20 0 150 
60 60 140 160 170 60 160 310 
140 140 160 170 140 480 630 
160 160 170 160 560 710 
170 170 170 600 750 
j> f± - (0,1)150 + 6(20-k1) 
>̂ f = (0,1)150 + 
4(k1-20) 
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The above tables can now be used to find the optimal solution to 
this problem. We start first with stage 5 and work back through succes­
sive stages in turn, determining the optimal decision for each possible 
input. The optimal decision at any stage involves the selection of that 
path (collection of decisions) spanning all following stages (in this 
example, higher number stages) which produces the lowest cost for the 
input being considered at that stage. By working backwards through time 
we are able to eliminate all paths but one for each possible input at a 
given stage, thereby eliminating the need to compute the total cost of 
each possible path of the decision process. This efficiency and rela­
tive ease in computation is the primary advantage of the application of 
dynamic programming in sequential decision making. 
The evaluation of each stage and the selection of the optimal 
alternative is shown below: 
Let, 
f = f - 150r n n n n-1 
W - f n + 4l(W 
Sn(V = W + V l ( 1 5 0 ) 
The evaluation for Stage 5 is the f^ table shown above. 
Stage 4 
K r 4 k 5 f 5 f' + f c 4 5 0 0 1020 19 80 
0 960 1 170 150 1110 
0 20 900 1740 
20 840 1 170 150 990 
0 60 660 1260 
60 600 1 170 150 750 
0 140 180 300 
140 120 1 170 150 270 
0 160 60 60 
160 0 1 170 150 150 
0 170 0 40 
170 40 
Stage 3 
K 3 f 3 r 3 \ g 4 3 g 4 
0 840 0 0 1110 1950 
1 
160 210 1050 
170 190 1030 
20 720 0 20 990 1710 
1 
160 210 9 30 
170 190 890 
60 480 0 60 750 1230 
1 
160 210 690 
170 190 670 
140 0 0 140 270 270 
1 
160 210 210 
170 190 190 
160 80 0 160 60 140 
1 170 190 270 




K 2 f 2 r 2 k 3 g 3 f + g 2 fe3 
0 360 
0 0 1030 1390 
1 
140 340 700 
160 290 650 
170 310 670 
20 240 
0 20 890 1130 
1 
140 340 5 80 
160 290 530 
170 310 550 
60 0 
0 60 670 670 
1 
140 340 340 
160 290 290 
170 310 310 
140 320 
0 140 190 510 
1 
160 290 610 
170 310 630 
160 400 
0 160 140 540 
1 170 310 710 
170 440 







^ g 2(170) 
Stage 1 
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K l r i k 2 g 2 1 s 2 
0 120 
0 0 650 770 
1 
60 440 560 
140 660 780 
160 690 810 
170 750 870 
20 0 
0 20 530 530 
1 
60 440 440 
140 660 660 
160 690 690 
170 750 750 
60 160 
0 60 290 450 
1 140 660 820 
160 690 850 
170 750 910 
140 480 
0 140 510 990 
1 
160 690 1170 
170 750 1230 
160 560 
0 160 540 1100 
1 
170 750 1310 










k i g l 
0 0 560 
1 20 440 + 150 = 590 
60 450 + 150 = 600 
140 990 + 150 + 1140 
160 1100 + 150 = 1250 
170 1200 + 150 = 1350 
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The optimal path is summarized below: 
Years Period B.-l 
E B i - i 
EDi Cu&c Co EC 
0 0 0 0 0 0 
1-2 1 0 0 20 120 120 
3-4 2 60 60 60 0 150 150 
5-6 CO 100 160 140 80 150 230 
7-8 4 0 160 160 0 0 
9-10 5 0 160 170 60 60 
TOTAL COST 560 
Therefore, the optimal construction schedule is to begin construction of 
60 beds at the beginning of year 1 for completion by the first of year 
3, at which time an additional 100 beds would be begun for completion 
at the first of year 5. Beds needed over and above those available 
during years 1-2 and 9-10 can be more economically "rented" than con­
structed. 
Inventory Problem 
Patients needing a particular type of surgery are expected to be 
admitted to or identified within a particular hospital at a rate of 1 
per day. The cost per day of holding a patient in the hospital awaiting 
surgery is $50. The cost of preparatory tests and procedures for each 
patient varies inversely with the time allowed for their performance 




These surgery cases are to be handled in groups, and the "set-up" cost 
(i.e., assembling the team, preparing the room and equipment, etc.) for 
each group is approximately $1,000. The cost of the facilities on an 
amortized basis is estimated at $9.00 per operating room per day. An 
average of 3 operations per room per day can be performed. How fre­
quently should groups be scheduled (i.e., how many operating rooms 
should, be constructed?) and what should be the minimum time allowed 
for preparatory tests and procedures prior to an operation? (As an 
approximation we will assume that all variables are continuous.) 
Let, 
C^ = cost per day of holding a patient in hospital awaiting 
surgery. 
C 2(T s) = cost of preparatory tests and procedures per patient. 
Cg = "set-up" costs per group. 
C^ = amortized facility cost per room per day. 
N = average number of operations per day per room. 
Z = minimum time allowed for preparatory tests and procedures. 
T = time between groups of operations. 
The following sketch indicates the variation over time of the number of 
patients in the hospital awaiting surgery: 
Cost = 50 + 
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n 
Number of t 
Patients 
The total cost for holding patients during time t is 
-|<t)(t) + (z)(t) 
The total cost of preparatory tests and procedures for the group of 
patients undergoing surgery every period of time t is 
t+z t+z 
C 0(T )dT 2 s s 
50 
50 + — 
s' 
dT = 50(T +ln(T )1 
t + Z 
z 
= 50t + 50(ln(t+z) - ln(z)J 
Total costs for one group of patients = total holding cost + total cost 
of preparatory tests and procedures + set-up costs + facility costs = 
i t 2 t zt + 50t + 50(ln(t+z) - ln(z)] + C + 
C. t' 
Average cost per day = C. + 50 + (ln(t+z) - ln(z)) + 
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_9£ 
8t = ̂  - ̂  (ln(t+z) - ln(z)) + f ^ z) 
C C U 3 L 4 
7
 + ir 
_9£ _ 50_ f l 1 
8z " 1 t t+z z 
Substitute the values of the costs, and set partial derivatives equal 





50 + — t + Z = 0 ; t = 
— - 1 _ t + z - z _ t 
z t + z z(t+z) ~ z(t+z) 
z(t+z) = 1: t = — - z = 1 ~ Z z z 
_9C _ 50 
9t = 25 - ^ (ln(t+z) - ln(z)) + ^- t+z ±42° + 3 i 0 
1 - z z 
Substitute t = and obtain 
28-50 
1-z, 




The following solution to this equation was found by trial and error: 
z = .154 
t = 6.346 
309 
For this value of t, 
C = 50 -2HI6.346] + .154 + 50 + 5 ° (ln(6.346+.154) - ln(.154)) 6.346 
1000_ 9(6.346) = 
6.346 3 
Since it will probably be necessary to schedule surgery times in 
multiples of whole days, the average cost per day for t = 6 and 7 days 
were computed, as follows: 
For t = 6, Z = .16, and 
C = 50 ±<6) + .16 50 + 50 + — [ln(6.16) 6 
i ( I P M x 1 0 0 0 A 9(6) In (.16)] + — - — + — — 
= 423.12. 
For t = 7, Z = .14, and 
C = 50 f>7) + .14 + 50 + H [ln(7.14) 
l n ( . 1 4 ) ] + 1000, + 9(7) 
= 423.94. 
Since there is very little difference between the costs for 6 
and 7 days it is likely that 7 days between surgery groups would be 
selected so that this particular type of surgery occurs on the same 
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day of every week. The minimum time allowed for preparation for surgery 
should be .14 day. 
Replacement Model 
In any large building program involving the addition of facili­
ties to an existing plant, there is the question of whether certain 
existing supporting service facilities should be replaced, renovated, 
or used as they presently exist. An example along these lines would 
be that of deciding whether or not to build a new laundry at the time an 
addition to the existing hospital is constructed. To illustrate the use 
of economic replacement models in this type of situation, let us assume 
the existence of the following conditions and facts regarding this 
problem: 
--The present laundry could handle the additional workload by 
going to a multi-shift operation. Shift-differential pay 
would be required. The evening shift pays an extra $.30 per 
hour, and the night shift pays an extra $.50 per hour. 
—Construction cost for a given amount of new laundry facili­
ties would be less if added along with the hospital addition 
than if built under a separate project, because of project 
"start-up" costs. It is estimated that the cost would be 
approximately 10 per cent more if handled separately. 
—The planning horizon for the laundry is taken to be the same 
as that for the hospital addition; 15 years. 
—The average total cost of labor per hour in the laundry is 
expected to approximate $2.00 in the first year (19 70) and 
increase $.10 per hour each year thereafter through 19 85. 
—The salvage value, productivity, and maintenance costs of 
laundry facilities are estimated to be approximately as 
follows: 
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Years of Use 





Cost (% of 
original price) 
1 CM 3 4 5 6 7 CO 9 10 11 12 13 14 15 
80 75 70 65 60 60 55 55 50 50 40 30 20 10 10 
100 100 100 100 100 99 98 96.5 95 93 91 88.5 86 83.5 81 
5 5 5 5 5 6 6 CD 7 7 CO 9 11 13 15 
—The addition to the hospital will increase the laundry work­
load to 200 per cent of the present day-shift (8 hours) 
capacity. The laundry is presently operating at 80 per cent 
capacity. 
—The cost of renovation and new facilities for the increased 
load for a single shift is estimated as $150,000. The costs 
for 2 and 3 shift operations are 1/2 and 1/3, respectively. 
—The present operating expenses (labor and overhead) are 
$208,000 per year. 
—The "time value of money" for the institution is taken to 
be 6 per cent. 
—The new types of laundry equipment now on the market are 20 
per cent more productive than the present equipment. The 
present facilities are ten years old. Their estimated market 
value is $60,000. 
The planners need to know when, from an economic point of view, 
they should renovate and add new laundry facilities and whether multiple 
shifts should be planned. It will be assumed that no more than two 
facility replacements during the 15-year period will be considered. 
The following estimates are required in order to make the eco­
nomic calculations for each alternative: 
Values shown are for single-shift operation. Double- and 
triple-shifts would be two and three times these values, respectively. 
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™ + 4= • t h. $208,000 $208,000 _ The present no. of equivalent workers = $ 2 ( h r s / y r ) = $ 2( 2 080) " 50 
_. 50 63 equivalent workers ... . , , Present capacity = —— = = 131,040 labor hrs. J .8 or 63(2080) 
Initial labor hrs. required in old facilities = 2(131,040) = 262,080 
Initial labor hrs. required in new facilities = ^62,080 _ 218,400 
First we will consider the case in which there is no more than one 
replacement within the 15-year period. The economic model used to 
determine the optimal solution in this case is as follows: 
Let, 
I = the present value of the existing facilities. 
C . = operating and maintenance costs for present facilities 
°"' during the jth additional year of use. 
S . = salvage value of present facilities at the end of the 
cn . . . ]th additional year of use. 
I = investment required for new facilities. 
C . = operating and maintenance cost for new facilities during 
year j. 
S n . = salvage value of new facilities at the end of the jth 1] % year of use. 
We need to find the value of n which minimizes 
n C . S I. 15-n C. . S n . _ 
TC(n)=I + I - ^ - - ^ L - + — +1- ^ — r - - lal5:g 
° j=l ( 1 + D D (l +l) n ( l + l ) n j=l ( l + i ) n + D (Iti) 1 5 
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The first three terms of the above expression represent the cost of 
owning and operating the present facilities for the next n years. The 
calculation of this cost for n=l,...,5 is shown in Table 1. Column 1 
n C . 
contains I : column 9 contains V ^ - r : column 10 contains j=i (iti)' n S /(1+i) ; and column 11 contains the combination of these terms, or on 
total cost for present equipment. 
One Replacement, Single-Shift. The last three terms of the 
total cost expression above represent the cost of owning and operating 
the renovated and new facilities for 15-n years, where n = the number 
of years the old facilities continue to be used. The calculations of 
this cost to n = 0,1,...,15 are shown in Table 2. 
Notation is changed slightly in Table 2; n Q represents the number 
of years the old facilities continue to be used, and n^ represents the 
number of years the new facilities are used within the 15-year period. 
The method of computation for Table 2, columns 1-11, is the same as that 
of Table 1. Therefore, column 11 contains the cost of owning and oper­
ating the renovated and .new facilities for n^ years discounted to its 
present worth at the time of installation. Column 13 contains this 
cost further discounted to the time of the decision under investigation, 
i.e., time zero. 
The results of computations in Tables 1 and 2 are combined in 
Table 3 to show the total present worth of costs for the 15-year period 
under several different replacement time assumptions. Not all possible 
replacement times are shown since it was clear after a few calculations 
that the optimal solution is to replace the old facilities at time zero. 
The present worth of total cost in this case is $6,007,784. 
Table 1. Cost for Present Equipment 
1 2 3 4 5 6 7 8 9 10 11 

































9 ,600 573,072 .9434 540,636 45,283 555 ,353 
CM 36,000 269,483 
2.10/2.40/ 
2.60 608,928 10 ,800 619,728 .8900 1,092,194 32,040 1,120,154 
CO 24,000 277,317 
2.20/2.50/ 
2.70 657,028 13,200 670,288 .8396 1,654,917 20,150 1,694,767 
4 12,000 285 ,620 
2.30/2.60/ 
2.80 708,008 15,600 723,608 .7921 2,228,087 9 ,505 2,278,582 
5 12,000 294,435 
2.40/2.70/ 
2.90 762,134 18,000^ 780,134 .7473 2,811,082 8,968 2,862,114 
T a b l e 2 . C o s t f o r R e p l a c e m e n t E q u i p m e n t ( O n e R e p l a c e m e n t , S i n g l e S h i f t ) 
1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 
n l h s« 
L a b o r 
H o u r s 
p e r 
Y e a r 
C o s t / 
L a b o r 
H o u r 
L a b o r 
C o s t 
P e r Y e a r 
M a i n t . 
C o s t 
P e r 
Y e a r 
T o t a l 
L a b o r £ 
M a i n t . 
C o s t P W F ' 
E P W o f 
7 
P W o f 
2 1 + 9 - 1 0 
P W F ' 
1 5 - n 1 1 x 1 2 
1 1 5 0 , 0 0 0 1 2 0 , 0 0 0 2 1 8 , 4 0 0 2 + . l n 
O 
4 3 6 , 8 0 0 + 
2 1 , 8 4 0 n 
O 
7 , 5 0 0 
4 4 4 , 3 0 0 + 
2 1 , 8 4 0 n 
O 
. 9 4 3 4 
4 1 9 , 1 5 3 + 
2 0 , 6 0 4 n 
O 
1 1 3 , 2 0 8 
4 4 5 , 9 4 5 + 
2 0 , 6 0 4 n 
O 
. 4 4 2 3 
2 0 1 , 6 6 4 + 
9 , 1 1 3 n 
O 
2 1 5 0 , 0 0 0 1 1 2 , 5 0 0 2 1 8 , 4 0 0 2 . 1 + . I n 
O 
4 5 8 , 6 4 0 + 
2 1 , 8 4 0 n 
O 
7 , 5 0 0 
4 6 6 , 1 4 0 + 
2 1 , 8 4 0 n 
O 
. 8 9 0 0 
8 3 4 , 0 1 7 + 
4 0 , 0 4 1 n 
O 
1 0 0 , 1 2 5 
8 8 3 , 8 9 1 + 
4 0 , 0 4 1 n 
O 
. 4 6 8 8 
4 1 4 , 3 6 9 + 
1 8 , 7 5 9 n 
O 
3 1 5 0 , 0 0 0 1 0 5 , 0 0 0 2 1 8 , 4 0 0 2 . 2 + . I n 
O 
4 8 0 , 4 8 0 + 
2 1 , 8 4 0 n 
O 
7 , 5 0 0 
4 8 7 , 9 8 0 + 
2 1 , 8 4 0 n 
O 
. 8 3 9 6 
1 , 2 4 3 , 7 2 5 + 
5 8 , 3 7 8 n 
O 
8 8 , 1 5 8 
1 , 3 0 5 , 5 6 7 + 
5 8 , 3 7 8 n 
O 
. 4 9 7 0 
6 4 8 , 8 6 7 + 
2 9 , 0 1 4 n 
O 
4 1 5 0 , 0 0 0 9 7 , 5 0 0 2 1 8 , 4 0 0 2 . 3 + . I n 
O 
5 0 2 , 3 2 0 + 
2 1 , 8 4 0 n 
O 
7 , 5 0 0 
5 0 9 , 8 2 0 + 
2 1 , 8 4 0 n 
O 
. 7 9 2 1 
1 , 6 4 7 , 5 5 4 + 
7 5 , 6 7 8 n 
O 
7 7 , 2 3 0 
1 , 7 2 0 , 3 2 4 + 
7 5 , 6 7 8 n 
O 
. 5 2 6 8 
9 0 6 , 2 6 7 + 
3 9 , 8 6 7 n 
O 
5 1 5 0 , 0 0 0 9 0 , 0 0 0 2 1 8 , 4 0 0 2 . 4 + . I n 
O 
5 2 4 , 1 6 0 + 
2 1 , 8 4 0 n 
O 
7 , 5 0 0 
5 3 1 , 6 6 0 + 
2 1 , 8 4 0 n 
O 
. 7 4 7 3 
2 , 0 4 4 , 8 6 3 + 
9 1 , 9 9 9 n 
O 
6 7 , 2 5 7 
2 , 1 2 7 , 6 0 6 + 
9 1 , 9 9 9 n 
O 
. 5 5 8 4 
1 , 1 8 8 , 0 5 5 + 
5 1 , 3 7 2 n 
O 
6 1 5 0 , 0 0 0 9 0 , 0 0 0 2 2 0 , 6 0 6 2 . 5 + . I n 
O 
5 5 1 , 5 1 5 + 
2 2 , 0 6 1 n 
O 
9 , 0 0 0 
5 6 0 , 5 1 5 + 
2 2 , 0 6 1 n 
O 
. 7 0 5 0 
2 , 4 4 0 , 0 2 6 + 
1 0 7 , 5 5 2 n 
O 
6 3 , 4 5 0 
2 , 5 2 6 , 5 7 6 + 
1 0 7 , 5 5 2 n 
O 
. 5 9 1 5 
1 , 4 9 4 , 4 7 0 + 
6 3 , 6 1 7 n 
O 
7 1 5 0 , 0 0 0 8 2 , 5 0 0 2 2 2 , 8 5 7 2 . 6 + . I n 
O 
5 7 9 , 4 2 8 
2 2 , 2 8 6 n 
O 
9 , 0 0 0 
5 8 8 , 4 2 8 + 
2 2 , 2 8 6 n 
O 
. 6 6 5 1 
2 , 8 3 1 , 3 9 0 + 
1 2 2 , 3 7 4 n 
' O 
5 4 , 8 7 1 
2 , 9 2 6 , 5 1 9 + 
1 2 2 , 3 7 4 n 
O 
. 6 2 7 4 
1 , 8 3 6 , 0 9 8 + 
7 6 , 7 7 7 n 
O 
CO 1 5 0 , 0 0 0 8 2 , 5 0 0 2 2 6 , 3 2 1 2 . 7 + . I n 
O 
6 1 1 , 0 6 7 + 
2 2 , 6 3 1 n 
O 
9 , 0 0 0 
6 2 0 , 0 6 7 + 
2 2 , 6 3 2 n 
O 
. 6 2 7 4 
3 , 2 2 0 , 4 2 0 + 
1 3 6 , 5 7 4 n 
O 
5 1 , 7 6 1 
3 , 3 1 8 , 6 5 9 + 
1 3 6 , 5 7 4 n 
O 
. 6 6 5 1 
2 , 2 0 7 , 2 4 0 + 
9 0 , 8 3 5 n 
O 
9 1 5 0 , 0 0 0 7 5 , 0 0 0 2 2 9 , 8 9 4 2 . 8 + . I n 
O 
6 4 3 , 7 0 3 + 
2 2 , 9 8 9 n 
O 
1 0 , 5 0 0 
6 5 4 , 2 0 3 + 
2 2 , 9 8 9 n 
O 
. 5 9 1 5 
3 , 6 0 7 , 3 8 1 + 
1 5 0 , 1 7 2 n 
O 
4 4 , 3 6 3 
3 , 7 1 3 , 0 1 8 + 
1 5 0 , 1 7 2 n 
O 
. 7 0 5 0 
2 , 6 1 7 , 6 7 8 + 
1 0 5 , 8 7 1 n 
O 
1 0 1 5 0 , 0 0 0 7 5 , 0 0 0 2 3 4 , 8 3 8 2 . 9 + . I n 
O 
6 8 1 , 0 3 0 + 
2 3 , 4 8 4 n 
O 
1 0 , 5 0 0 
6 9 1 , 5 3 0 + 
2 3 , 4 8 4 n 
O 
. 5 5 8 4 
3 , 9 9 3 , 5 3 1 + 
1 6 3 , 2 8 5 n 
O 
4 1 , 8 8 0 
4 , 1 0 1 , 6 5 1 + 
1 6 3 , 2 8 5 n 
O 
. 7 4 7 3 
3 , 0 6 5 , 1 6 4 + 
1 2 2 , 0 2 3 n 
O 
1 1 1 5 0 , 0 0 0 6 0 , 0 0 0 2 4 0 , 0 0 0 3 . 0 + . l n 
O 
7 2 0 , 0 0 0 + 
2 4 , 0 0 0 n 
O 
1 2 , 0 0 0 
7 3 2 , 0 0 0 + 
2 4 , 0 0 0 n 
' O 
. 5 2 6 8 
4 , 3 7 9 , 1 4 9 + 
1 7 5 , 9 2 8 n 
O 
3 1 , 6 0 8 
4 , 4 9 7 , 5 4 1 + 
1 7 5 , 9 2 8 n 
O 
. 7 9 2 1 
3 , 5 6 2 , 5 0 2 + 
1 3 9 , 3 5 3 n 
O 
1 2 1 5 0 , 0 0 0 4 5 , 0 0 0 2 4 6 , 7 7 9 3 . 1 + . I n 
O 
7 6 5 , 0 1 5 + 
2 4 , 6 7 8 n 
O 
1 3 , 5 0 0 
7 7 8 , 5 1 5 + 
2 4 , 6 7 8 n 
O 
. 4 9 7 0 
4 , 7 6 6 , 0 7 1 + 
1 8 8 , 1 9 3 n 
O 
2 2 , 3 6 5 
4 , 8 9 3 , 7 0 6 + 
1 8 8 , 1 9 3 n 
' O 
. 8 3 9 6 
4 , 1 0 8 , 7 5 6 + 
1 5 8 , 0 0 7 n 
O 
1 3 1 5 0 , 0 0 0 3 0 , 0 0 0 2 5 3 , 9 5 3 3 . 2 + . I n 
O 
8 1 2 , 6 5 0 + 
2 5 , 3 9 5 n 
O 
1 6 , 5 0 0 
8 2 9 , 1 5 0 + 
2 5 , 3 9 5 n 
O 
. 4 6 8 8 
5 , 1 5 4 , 7 7 6 + 
2 0 0 , 0 9 8 n 
O 
1 4 , 0 6 4 
5 , 2 9 0 , 7 1 2 + 
2 0 0 , 0 9 8 n 
O 
. 8 9 0 0 
4 , 7 0 8 , 7 3 4 + 
1 7 8 , 0 8 7 n 
O 
1 4 1 5 0 , 0 0 0 1 5 , 0 0 0 2 6 1 , 5 5 6 3 . 3 + . I n 
O 
8 6 3 , 1 3 5 + 
2 6 , 1 5 6 n 
O 
1 9 , 5 0 0 
8 8 2 , 6 3 5 + 
2 6 , 1 5 6 n 
O 
. 4 4 2 3 
5 , 5 4 5 , 1 6 6 + 
2 1 1 , 6 6 7 n 
O 
6 , 6 3 5 
5 , 6 8 8 , 5 3 1 + 
2 1 1 , 6 6 7 n 
O 
. 9 4 3 4 
5 , 3 6 6 , 5 6 0 + 
1 9 9 , 6 8 7 n 
O 
1 5 1 3 6 , 3 6 4 1 3 , 6 3 6 2 6 9 , 6 2 9 3 . 4 + . I n 
O 
9 1 6 , 7 3 9 + 
2 6 , 9 6 3 n 
O 
2 2 , 5 0 0 
9 3 9 , 2 3 9 + 
2 6 , 9 6 3 n 
O 
. 4 1 7 3 
5 , 9 3 7 , 1 1 0 + 
2 2 2 , 9 1 9 n 
O 
5 , 6 9 0 
6 , 0 6 7 , 7 8 4 + 
2 2 2 , 9 1 9 n 
O 
1 . 0 0 0 
6 , 0 6 7 , 7 8 4 + 
2 2 2 , 9 1 9 n 
O 
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Table 3. Present Worth of Total Cost 
(One Replacement, One Shift) 
PW PW 
Present Replacement 
n^ n^ Equipment Equipment Total PW 
0 15 (60,000) 6,067,784 6,007,784 ^-Optimal 
Strateg; 
1 14 555,353 5,566,247 6,121,600 
2 13 1,120,154 5,064,908 6,185,062 
CO 12 1,694,767 4,582,777 6,277,544 
4 11 2 ,278 ,582 4,119,914 6 ,398,496 
5 10 2,862,114 3,675,279 6,537,393 
Since the above computations were for a single-shift operation of the 
replacement facilities, it is now necessary to consider the possibility 
of two- and three-shift operations. 
One Replacement, Two Shifts. The following estimates are re­
quired in order to evaluate this alternative: 
Cost of renovation and new facilities = y($136,364) = $68,182. 
Salvage value after 15 years = .1(68,182) = $6,818. 
One-shift capacity = -|( 269 ,629) = 134,815 man . 
Cost/labor-hour for first shift = 2 + .l(n-l). 
Cost/labor-hour for second shift = 2.3 + .l(n-l). 
Maintenance cost/year = the same as that shown in the 
single-shift table. 
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In order to avoid repeating the computations of Table 2 for this par­
ticular alternative the following method is used. 
Let, 
H = one-shift capacity expressed in manhours. 
PL = the number of manhours in the second shift during year i. 
= cost/labor-hour for first shift during year i. 
= single payment present worth factor for i years. 
= maintenance cost during year i. 
The present worth of total labor and maintenance costs for 15 years may 
be expressed as follows: 
15 
PW(labor £ maint. costs) = V [H(P.) + H.(P.+.3) + M.]F. = . L, l i i i i i=l 
15 
V [P.(H+H.) + ,3H. + M.]F. = 
^ , 1 1 i l l 
i = l 
15 15 
V [P.(H+H.) + M.]F. + .3H.F. . ̂ n l l i i . ̂ , i i 1=1 1=1 
The first term in the right-hand side of this equation may be obtained 
from column 9 of Table 2. 
The second term may be modified as follows: 
15 15 15 15 
y .3H.F. = .3 [(H+H.)F. - HF. ] = . 3[ , (H+H.)F. - H , F.] . . i i . . i i i . n i l . , l 
1=1 1=1 1=1 1=1 
15 




PW labor and main­tenance costs 
15 > 
7 [P. (H+H. ) + M. ]F. • + > 
i = l 1 1 1 1 > 
15 
,3[ I (H+H.)F. -i=l l l 
15 1 
H I F.l\> 
(from col. 9, Table 2, 
(n =0, n =15)) o 1 J 
(from col. 9, Table 2, 
(lOx coefficient of n ( 
for n = 15)) 
(Sum of col. 8, Table 2) 
PW labor and main­tenance costs = $5,937,110 + .3[2,229,190 - 134,815(9.7120)] 
= 5,937,110 + 275,960 = $6,213,070. 
This cost alone exceeds the total cost of the single-shift plan. 
One Replacement, Three Shifts. One-shift capacity = 1/3 
(269,629) = 89,876 manhours. 
Maintenance cost/year = the same as above. 
Using the same notation as above, except that H, n N., H,^.., and H / 0,. • (l)i (2)i (3)i 
are the numbers of manhours in the first, second, and third shifts, 
respectively, for year i, 
PW labor and main­tenance costs 
15 
= .1 LH ( 1 ).(P.) + H ( 2 ).(P i +.3) + H ( P ^ . S H M ^ F . 
1 = 1 
This expression will be modified so that previous computations in 
the n term in column 9 of Table 2. The quantity £ F. can be determined 
° i=l 1 
by the addition of column 8 of Table 2. 
The present worth equation can now be written as follows: 
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Table 2 can be used as follows: 
PW labor and main­tenance costs 
15 
= J/Pi(H(l)i + H(2)i + "(3)1' + -3H(2)i + -5H(3)i 
15 
+ H.]F. = I [P 1(H ( + H . + H ) 
1 = 1 15 15 + M.]F. + .3 J H,„*.F. + .5 J H / n v.F. 
i i A (2)i l >n (3)i l 
i = l i = l 
For this particular case, H,_ N. = H, o N. = 89,876 manhours for i= 1,2, r (l)i (2)i 
...,15. Therefore, the second term in the right-hand expression above 
15 
can be written as .3H,„s, / F.. 
(2) J1 x The third term may be modified as follows: 
¥H(3)iFl = X C ( H 1 + H 2 + H<3)i)Fi r(Hl+H2)Fi] 
1=1 1=1 .((Hi+ H2 + H(3H)Fi -:<w"Fi 
1=1 1=1 
The present worth equation can now be rewritten^ as follows: 
PW labor and main­tenance costs = f [P.(H1 + H 2 + H ( 3 ).) J M.]F. + -^JF. i = l "i = l 
15 15 
+ .5 I (H 1 + H 2 + H )Fi. - .5(H 1 +H 2) £ F. 
i=l i=l 
Using Table 2 as explained in the two-shift cas!e, we obtain the follow­
ing: 
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PW labor and main­tenance costs = 5,937,110 + .3(89,876)(9.712O0 + .5(2,229,190) 
- .5(179 ,752X9.7120) 
= 5,937,110 + 261,863 + 1,114,595 - 872,876 
= $6,440,692. 
Again, this cost alone exceeds the total cost of the single-shift plan. 
Two Replacements, One Shift. The calculations for this alterna­
tive may be taken from Table 2 as follows: Assume first replacement 
installed at t = 0. Let n^^ = number of years first replacement is 
used, and n^ 2 = number of years second replacement is used. Obtain PW 
of first replacement from column of Table 2 with n Q = 0, n^ = n^^, and 
adjusting to 1^ = $136,364. Obtain-PW of second replacement from column 
13 of Table 2 with n = n , n 1 = n 2-
Table 4. Present Worth of Total Cost 
(Two Replacements, One Shift) 
PW of TC PW of TC 
for 1st for 2nd Total PW 
1 Replacement Replacement 1 + 2 
1 455 ,945 5,566 ,247 6 ,022 ,192 
2 883 ,892 5,064 ,908 5 ,948 ,800 
3 1 ,305 ,567 4,582 ,777 5 ,888 ,344 
4 1 ,720 ,324 4,119 ,914 5 ,840 ,238 
5 2 ,127 ,606 3,675 ,279 5 ,802 ,885 
6 2 ,526 ,576 3,252 ,904 5 ,779 ,480 
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Table 4. Present Worth of Total Cost 
(Two Replacements, One Shift) 
(Continued) 
1 2 3 
PW of TC PW-'of TC 
for 1st for 2nd Total PW 
1 Replacement Replacement 1 + 2 
7 2,926 ,519 2 ,843,085 5 ,769 ,604 00 3,318 ,659 2 ,450,314 5 ,768,973 CD 3,713 ,018 2 ,067,023 5,780,041 
10 4,101 ,651 1 ,701,775 5 ,803,426 
n 4,497 ,541 1 ,344,804 5 ,842,345 
12 4,89 3 ,706 997,035 5,890,741 
13 5,290 ,712 658,236 5,948,948 
14 5,688 ,531 329,246 6,017,777 
15 6,067 ,784 0 6,067,748 
The optimal solution in this case is the installation of the second 
replacement after the eighth year. 
Two Replacements, Two Shifts. The following estimates are 
required in order to evaluate this alternative: 
Cost of renovation _ 1/2 ($136,364) = $68,182 
and new facilities for 1st replacement, and 
1/2 ($150,000) = $75,000 
for 2nd replacement. 
Salvage value = 1/2 of salvage value for single-shift. 
One-shift capacity = 1/2 (269,629) = 134,815 manhours = H. 
Maintenance cost/year = the same as for single shift. 
The present worth of total labor and maintenance costs for the first 
machine for n years may be expressed as follows: (using notation from 
one replacement case) 
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PW labor and main­tenance costs J [H(P.) + H.(P.+.3) + M.]F. = 
i=l 
J [P.(H+H.) + M.]F. + .L n i i i i i = l 
I J 
TJQ; from col. 9, 
Table 2, (n =0) 
n n 
,3[ y (H+H.)F. - H y F.] 
1=1 1=1 
i : J \ i 
T12» f r ° m col. 9, T13» Sum of 
Table 2, (lOx coef- col. 8, 
ficient of n ) Table 2 o 
Since the second replacement begins operation later than 19 70, the first 
term of the right-hand side of the above expression is computed using 
the appropriate values of n^. The other terms are the same as above. 
Table 5 shows the present worth computations for this case. The 
optimal solution is to install the second replacement after seven years. 
Two Replacements, Three Shifts. The cost of renovation and new 
facilities is 1/3($136,364) = $45,455 for the first replacement and , 
1/3($150,000) = $50,000 for the second replacement. 
Salvage value = 1/3 of salvage value for single-shift. 
One-shift capacity = 1/3(269,629) = 89,876 manhours. 
Maintenance cost/year = the same as for single-shift. 
Compare labor cost during the first year with that of the two-
shift operation: 
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3-shifts —89,876(2.00) + 89,876(2.30) + 
38,648(2.50) = $438,087 
2-shifts—134,815(2.00) + 83,585(2.30) = 461,876 
$ 21,211 
Since the savings in facility costs by going to 3 shifts instead of 2 
shifts is less than (68,182-45,455) + (75,000-50,000) = $47,727, it is 
obvious that the increased labor cost for the 15-year period will 
result in a higher total cost for 3 shifts. 
The above analysis indicates that new laundry facilities should 
be installed at the time the addition to the hospital is constructed, 
and that a one-shift operation would be most economical. Also, the 
estimates indicate that a second replacement should be made after 
eight years. 
Industrial and Systems Engineering 
The industrial engineer is well suited to play a significant 
role in health facilities planning, both by virtue of his academic 
training and his professional interests. His academic training usually 
includes subjects which are directly related to facilities planning, 
such as plant layout and materials handling. Many of his other aca­
demic subjects relate to facilities planning as one of their primary 
areas of application, e.g., methods improvement, simulation, economic 
analysis, systems design, methods design, job design, workplace design, 
and equipment selection. In regard to professional practice, many 
industrial engineers perform projects in these same areas and in others 
Table 5. Present Worth of Total Costs (Two Replacements, Two Shifts) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 




H T13 ] Total PW of Replacement 1 n2 
PW of 
h 




H T13 ] 
Total PW of Repl. 2 Total PW 
1 68,182 56 ,604 419 ,153 206,040 9434 23, 657 454,388 14 70,755 3,129 5 , 430 ,996 259 , 082 244,418 5 ,743,040 6 19 7 428 
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that relate directly to facilities planning, e.g., the economic justifi­
cation of capital expenditures for equipment and the design of produc­
tion lines and production processes. 
Obviously, there are numerous ways in which the field of indus­
trial engineering can, does, and will contribute to the general body of 
knowledge regarding health facilities planning and design. This occurs 
through research, teaching, consulting, and practice. While this study 
has discussed aspects of the subject "health facilities planning" which 
have implications for any of these forms of contribution, it has focused 
primarily on the IE as a member of the institution's planning team, or 
as a member of the staff of the institution for which facilities are 
being planned. 
There are many important characteristics of the process of health 
facilities planning and the environment in which it takes place which 
shape and influence the opportunities and the potentials for the IE Ts 
involvement and contribution, and characteristics of which he should be 
aware in order to plan his own approach to this area of application. 
Many of these have been discussed in previous chapters; others will be 
summarized in the next section of this chapter. 
Figure 15 shows the various types of potential contributions of 
the industrial engineer through his role in the institution's facilities 
planning process. During the early phases of planning the industrial 
engineer can assist in general and technical staff work and provide 
consultation regarding operational objectives and the operational 
implications of other objectives. The staff work might include the 
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development of project management networks and providing assistance in 
functional programming, organizational studies, staffing studies, and 
the development of decision flow diagrams. The IE can begin to study-
present operations to identify deficiencies, develop ideas for improve­
ment, develop data and information needed for planning, and to develop 
flow-process descriptions of major present operations and systems. 
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Figure 15. The IE's Role in the Planning Process 
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He might also assist in making planning projections, especially of 
future demands and critical operational variables, and in anticipating 
the implications of technological changes. 
As the process moves into the design phase, the engineer will 
find opportunities for the application of systems analysis and opera­
tions research techniques in the comparison of alternatives, the allo­
cation of resources, and providing information for decision making under 
uncertainty and risk. Many of the more traditional functions of the 
industrial engineer will be basic to the facilities design process, 
e.g., layout, methods, design, staffing, and equipment selection. 
There will also be opportunities for the engineer to contribute to 
the selection and design of operational systems, such as those for 
material handling, communication and data processing, and supply. 
General Considerations Regarding 
the Application of Management Science 
The above sections show a few of the types of planning problems 
to which the quantitative analytical methods of management science might 
be applied. While there are many other types of problems involved in 
this planning process to which quantitative/analytical methods might be 
applied, it should be obvious that there are significant problems for 
which these methods are not appropriate or are not available. Also, 
there are many practical limitations which restrict the use of quanti­
tative/analytical methods even where their theoretical structure might 
otherwise be suitable. 
First, many numerical measures and estimates are required for the 
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use of quantitative methods. In many planning problems these measures 
and estimates are either not available or are obtainable only at con­
siderable expense. This is especially true in the health field since 
good managerial and operational information are often lacking; in most 
cases even basic cost accounting information is not available. 
Another limitation on the usefulness of available management 
science techniques in planning situations is the relatively small number 
of variables which can be handled in any one model. Usually planning 
problems involve a large number of interacting variables which must be 
considered simultaneously. Many of the interrelationships among vari­
ables which would need to be included in a comprehensive quantitative 
model probably will not be known. Also, some of the interrelationships 
will depend upon the decisions of the managers whom the quantitative 
model is supposed to benefit, presenting a problem of circular search. 
In such situations the decision makers will have to understand the 
analytical methodology and take an active part in it. 
Most planning problems involve significant intangible variables, 
i.e., variables for which there are no quantitative or objective meas­
ures. Where intangible factors are predominant, quantitative methods 
may be of little use. For example, the determination of an optimal 
solution relative to two variables of a ten variable problem, the 
others of which cannot be quantitatively or objectively measured and 
analyzed, may add little if any valuable information to the decision 
regarding a long-range or strategic planning problem. 
There are also many factors which affect the decision maker's 
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perceived probability of successful application and consequently the 
expected value to be derived from application attempts. These are 
important considerations since the costs of applying most quantitative 
methods are relatively high. Some of these factors will be discussed 
briefly. 
In most cases quantitative techniques identify an optimal 
strategy, with the implied assumption that tactics for carrying out 
that strategy will be available. The decision maker must consider the 
validity of this assumption when he is a priori considering the poten­
tial of quantitative methods. 
Lack of certainty adds another dimension to the problem of the 
decision maker. Since quantitative techniques usually cannot select 
an optimal decision for all possible occurrences, the decision maker 
must select an appropriate decision criterion to apply to the situation. 
His approach to the problems of uncertainty and risk may affect the 
potential and the selection of quantitative methods. 
A decision maker's willingness to accept the results of ana­
lytical solutions may also depend upon the degree of reversibility of 
the solution. Other forms of validation of the solution may be required 
if the decision is extremely difficult or expensive to reverse. 
The expected degree of permanence of the solution relative to 
changes in states of nature may affect whether and how the decision 
maker implements the solution. This factor involves consideration of 
uncertainty and flexibility, which may not be fully reflected in the 
analytical model. 
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The decision maker's degree of belief, or faith, in the solution 
produced by a quantitative model will affect his attitude toward its 
implementation. Since the decision maker must consider the whole 
problem, his degree of belief in a particular analytical solution may 
depend upon how many factors were included in the model and the inves­
tigation. The larger the number of factors that are effectively 
incorporated into the model the greater his confidence in the solution 
is likely to be. 
His faifh in the quantitative/analytical solution will of course 
also depend upon his satisfaction with the decision criteria and the 
pay-off measures used with the model to find the "optimal" solution. 
There are often many possible decision criteria, and those actually 
used will vary among decision makers. Management science models usually 
require quantitative decision criteria; the decision maker may not 
always be willing to accept these as satisfactory search guides in" 
problem situations involving important intangible factors. 
Another important consideration is the matter of the assumptions 
required by the analytical model. The decision maker must be willing to 
accept these assumptions as valid in order to have faith in the solu­
tion. 
The sensitivity of the solution to errors in estimation and pre­
diction will, if known, probably affect the decision maker's attitude 
toward implementing the analytical solution. The greater the sensi­
tivity, the lower the degree of belief. 
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Finally, the confidence a decision maker has in implementing a 
given solution will depend upon his ability to control the process 
involved. The greater his control over the situation, the more willing 
he will be to implement the solution. There are two kinds of control 
with which he will be concerned. The first is the decision maker's 
control over his own resources, and his ability to use them to implement 
the solution. The second has to do with uncertainty regarding future 
states of nature, and the variation in solutions (strategies) regarding 
their "control" over outcomes under the various possible states of 
nature. The decision maker may prefer a less "optimal" (e.g., "optimal" 
might mean highest expected value) solution which offers more "control" 
(e.g., less variability in possible outcomes). 
As mentioned earlier in this paper, the field of management 
science has given relatively little attention to the general problem of 
long-range and strategic planning but rather has concentrated primarily 
on policy problems. The absence of management science in the particular 
planning process under study should not be surprising, especially in 
view of the special difficulties involved. These difficulties include 
the effects of numerous intangibles, the lack of a clear and guiding 
economic rationale, the lack of clear and consistent objectives, the 
lack of quantitative measures of effectiveness, and the lack of good 
managerial information, even on present operations. Some of the primary 
needs involve good, basic management, organizational arrangements, and 
leadership. The development of the art of management relative to this 
planning process must precede the development and application of 
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management science techniques. Until this art is developed and prac­
ticed management science applications will be limited and specialized 
and will not be central and vital in the planning process. 
Previous applications of management science in this process were 
noted in Chapter II. These were directed toward rather specialized 
aspects of facility design rather than the planning process itself. 
Within the last few years several more ambitious projects have been 
undertaken. Some of these involve the simulation of traffic and patient 
Q 
flow processes. Others involve the simulation of a medical school 
academic process in order to reveal the resource implications of alter-
9 . . . . 
native plans. Still another involves providing industrial engineering 
staff consultants to the planning committees of a large medical teaching 
complex."^ None of these projects has been completed and reported. 
In spite of the difficulties there are many aspects of planning 
for clinical education facilities to which management science techniques 
can be helpful. Some of these have been indicated above. The real 
question from a practical point of view is how management science 
resources can be integrated into the planning process and brought to bear 
on the right problems at the right times. The considerations involved in 
this question are actually the subject of this paper, although it should 
be apparent by now that no clear and definite answers exist. Let us 
Rosenbloom, Arnold, Ph.D., "Systems Applications to Health Care 
Delivery Systems," The Recognition of Systems in Health Service, Pro­
ceedings of the Symposium on Health, Health Applications Section, Opera­
tions Research Society of America, May 14-16, 1969, Washington, D.C., 
pp. 277-291. 
9 
The Completed work at the University of Toronto and Stanford 
University have not yet been published. 
~^This activity at the University of Wisconsin has not yet been 
reported in the literature. 
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view this question once more.from the points-of-view of the three main 
sources of management science capabilities for this planning process, 
i.e., internal technical staff, consultants, and manufacturers and 
suppliers. 
The first source to be considered is staff planners, i.e., 
full-time technical specialists employed by the institution in a staff 
capacity to perform certain planning functions. The term "staff" means 
that these personnel are not performing in a role of responsibility for 
some functional or operational organizational unit, but rather are per­
forming supplemental tasks at the request of line managers to support 
the decisions and plans which they must make. The technical staff 
specialists usually perform jobs which involve investigation, analysis, 
design, or consultation on problems or questions which relate to their 
fields of special competence. 
The kind of staff specialist with which we are concerned here is 
the specialist in management science, i.e., the industrial engineer, 
systems engineer, operations researcher, etc."'""'" These types of speci­
alists can be helpful in certain phases of both the planning for and the 
planning of clinical education facilities if they are integrated properly 
into the process and if other critical needs of the planning process are 
recognized and fulfilled. In order to effectively participate in and 
contribute to this planning process the analyst will need to be familiar 
with the operations of the institution, particularly the hospital and 
Hereafter this type of specialist planner will be referred to 
as an "analyst." 
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clinical training programs. This familiarity is necessary in order to 
make good judgments regarding such things as timing, precision, and the 
selection of techniques. 
Because of the many complexities of the planning process, includ­
ing its political nature, the time is often very short between the 
crystalization of problem definitions susceptible to management science 
approaches and the deadline for decisions. Managers usually cannot pre­
dict the approaches that the analysts will want to take and the infor­
mation that they will need. Therefore, the analysts should be familiar 
enough with the operations and the planning process to anticipate prob­
lems in time to make meaningful contributions without serious delays to 
the planning process. Also, they must be perceptive enough to select 
significant and critical problems which they can handle and for which 
they have time to gather information and to develop solutions. 
Because of the infinite number of problems in this planning 
process to which management science theoretically might make some con­
tribution, the analysts must be able to exercise careful judgment in 
the selection of those on which they will work. This critical problem 
in resource allocation requires considerable insight into the planning 
process and its characteristics. In order to justify to management the 
expense and time required for their work, the analysts must be willing 
to perform the preliminary investigative work in a problem area neces­
sary to reveal the need for analysis or design and the potential of 
their suggested approach or technique. 
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One major difficulty in this connection is -the tendency to fall 
into the role of challenger to the planner who would normally be making 
a particular decision without the assistance of management science. A 
great deal of insight into the nature of the problem and of the planning 
process may be required of the analyst in order to make the decision 
maker aware of the need for and the potential of management science 
techniques so that he will request or welcome assistance, which is the 
best, and many times the only, way to effectively contribute to the 
decision making process. 
Another reason for the analyst to understand the planning process 
is that he must make judgments regarding the precision needed in analy­
sis and problem solutions. He must understand the level of precision 
needed at each phase of the process and be aware of the limitations of 
his data so that appropriate approaches and techniques can be chosen. 
It should be apparent at this point that even the management 
scientist, whose approach is supposed to be objective, must exercise a 
considerable amount of judgment in order to effectively contribute to 
the process of planning for clinical education facilities. To make 
these judgments regarding timing, selection, and precision, and to make 
all of the assumptions required for the application of management science 
models and techniques, a multidisciplinary approach is required. This 
means that the analyst may have to spend a great deal of time familiar­
izing himself with the planning process and familiarizing others with 
the approaches, techniques, and potentials of management science. 
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There are several ways in which the techniques of management 
science are helpful in project management. One way is through the use 
of network techniques such as CPM and PERT. The potential usefulness 
of these techniques has been suggested in previous sections of this 
paper. In general, the "systems approach" is needed in identifying the 
major components of the process, their inputs and outputs, the objec­
tives of each component or sub-system, measures of performance, 
priorities, etc., and in establishing organizational arrangements, 
schedules, and procedures for the planning process. 
The technical staff specialist who is integrally involved in the 
planning process will find many opportunities to use the techniques and 
approaches of management sciences on various limited and special prob­
lems in the planning and design process. Included in the tools used 
will be some of those illustrated earlier in this chapter plus other 
more basic techniques such as flow charting and economic comparison of 
alternatives. Although, as previously mentioned there are many limita­
tions on the use of these tools, they will be helpful in providing par­
tial answers, insights, and guidance. 
Many of the model formulations of management science can also be 
used in the conceptual structuring of some of the larger problem areas 
in planning to provide a guide and an approach to the problems even if 
the models are not actually fully implemented. These conceptualizations 
can improve the many judgments which are necessary. 
The well-trained analyst can contribute to the planning effort by 
providing general consultation in matters of productivity and efficiency, 
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assistance in the generation and evaluation of information for decision 
making, assistance in the evaluation of alternatives and proposals 
(especially those of equipment manufacturers), and through the develop­
ment of performance specifications as bases for design by architects, 
manufacturers, and vendors. He can also be instrumental in the design 
of those "software" management systems which must be developed by the 
institution itself. 
While the management science staff specialist will probably be 
involved in a wide range of activities, there are several qualifications 
and limitations which should be recognized. First, the internal staff 
specialist is not likely to be involved in equipment design; manu­
facturers are more capable and have better resources to do this kind 
of work. Although he may be involved in certain phases of internal 
layout and workplace design, he must work closely with the responsible 
architect. Also, if he is not qualified as a general hospital consult­
ant, he should be careful not to create the impression that he is. The 
characteristics and roles of these consultants will be discussed later. 
There are other difficulties and problems in realizing the 
potential of management science staff specialists at this point in time. 
First, there is an extreme shortage of management science specialists, 
industrial and systems engineers in particular, in the health field. 
Very few of those in the field have experience in hospital facilities 
design, much less clinical education facilities. Also, it seems that 
most of the industrial and systems engineers who practice in the health 
field do not specialize in any particular operational process or 
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department of the hospital, but rather perform general types of manage­
ment analyses covering many hospital departments. Since they are not 
process specialists, it is difficult for them to play a significant role 
in the planning and design of functional areas without extensive 
analysis, investigation, and study. Consequentlycost and schedule 
limitations often do not permit their participation in any significant 
manner. 
The analyst should be aware of the possibility of "oversell" 
regarding management science approaches and techniques. Those who do 
not understand its potentiality and its limitations may be "oversold" 
by the sophistication and seemingly "all-encompassing" terminology and 
methodology of management science. This is another reason that the 
analyst must indoctrinate the other planners and the managers on the 
techniques and approaches of management science. 
Analysis, while important and necessary, may play a secondary 
role to creativity and design in- the planning of clinical education 
facilities. Since most of his tools and techniques are analysis ori­
ented, the management scientist may find that he must modify his 
traditional approaches towards multidisciplinary involvement and towards 
more general (less mathematical) forms of analysis and design in order 
to assume more than a minor role in the process. 
The influence of intangible factors in many planning problems may 
be so overriding that quantitative/analytical methods would have little 
impact. Even where this is not the case, managers would have to be 
involved in the analytical process to assist in stating objectives, 
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selecting criteria, validating assumptions, and making trade-offs in the 
selection among alternatives. When accurate data are difficult or im­
possible to obtain, and when the model solution is very sensitive to the 
set of assumptions chosen from all feasible assumptions, the manager may 
tend to depend more heavily upon other criteria such as politics, 
expediency, rule-of-thumb, safety, and popularity, than upon the results 
of formal analytical methods. 
Another limitation is that most management science techniques are 
based upon marginal analysis and, with the possible exception of linear 
p r o g r a m m i n g , a r e r e s t r i c t e d t o the s i m u l t a n e o u s e v a l u a t i o n of o n e or at 
most a very few variables. In planning and design, the number of vari­
ables involved and the ranges of their possible values make it difficult 
to define marginal values, much less evaluate them; many variables must 
be considered simultaneously. While limited-variable marginal analysis 
is helpful, and possibly necessary, its usefulness comes late in the 
process, after feasible alternatives have been formulated. Even then, 
a great deal of judgment and understanding of the probable operations 
of each alternative are required along with the results of quantitative 
analysis in order to perform a comprehensive evaluation and selection. 
Due to the above complexities and difficulties, much of the plan­
ning and design activity involves a search for any operational and 
acceptable system with little regard for whether or not it is optimal 
in the quantitative/analytic sense. 
Other sources, although indirect, of management science capa­
bility are the manufacturers and suppliers of equipment and furnishings 
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for buildings. Although this capability is employed primarily in equip­
ment design, selection, and installation, in many cases rather extensive 
operational analysis is required in order to develop an effectively 
functioning system. These companies are capable of bringing specialized 
knowledge and experience from other locations to bear on the planning 
and design problems at a given institution. Ideally, competitive com­
panies should be asked to propose systems to satisfy "performance 
specifications" developed by the institution and its consultants. These 
proposals, which should include feasibility analyses, then should be 
thoroughly evaluated by the institution prior to selecting from among 
them. The internal technical staff would play a key role in this eval­
uation and selection. 
Consultants are a third and important source of management science 
capability for the institution involved in an extensive planning en­
deavor. Consultant firms offer several advantages. They can provide a 
pool of technical manpower to meet sporadic and varying demands. In 
some cases they may have a more creditable base for objectivity; the 
internal staff might be considered parochial or as having reason for 
bias. Consultant firms usually have specialists in various fields of 
knowledge among their staff upon which they can call if needed. They 
are often able to transfer experience and knowledge from other jobs to 
an application for the customer institution. Like the internal tech­
nical staff, they should be especially helpful in evaluating alternative 
plans, designs, and methods. 
It should be obvious, however, that outside consultants require a 
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great deal of internal effort if their work is to be effective. Their 
assignments should be well planned and specified in as much detail as 
is practical so that their efforts fit within and complement the 
internal planning process. The entire planning framework, including 
objectives, criteria, constraints, and assumptions, should be specified 
for them by the internal planners. The internal planning staff should 
be capable of following, understanding, and evaluating the consultants' 
work so that the results can be successfully implemented and so that the 
essential and valuable aspects of their experience and analysis are 
retained within the institution for future use. 
342 
CHAPTER IX 
CONCLUSIONS AND RECOMMENDATIONS 
The purposes of this study were to investigate the process of 
planning clinical facilities for medical education through the systems 
approach, and to investigate the applicability of management science 
principles, approaches, and techniques in this process. Sources of 
information for this investigation included actual experience in plan­
ning for a new clinical services building at the Medical College of 
Georgia, accounts of other planning efforts for similar projects 
reported in the literature and by discussions with professional people 
working in this field, and a review of corporate and managerial plan­
ning literature. The nature of this research was essentially explora­
tory and descriptive, and it was intended to establish a clarification 
of the concept of planning and a basis for understanding the planning 
process. Conclusions and recommendations relative to each of the three 
primary objectives stated in Chapter I are contained in the following 
sections. 
The Planning Process 
The first objective of this research was the development of a 
description and conceptualization of the process of planning for clin­
ical facilities for medical education. The process was described in 
terms of the types of planning involved, the nature of the process, 
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steps required, management of the process, approaches and methods, 
behavioral considerations, organizational arrangements, and certain 
other considerations in health facilities planning. In addition, the 
process was further conceptualized by the development of flow diagrams 
of planning activity and by the development of illustrative decision 
problems to which management science techniques might be applied. 
Therefore, it is concluded that the first objective has been satis­
factorily accomplished. 
The concepts and findings from other fields of planning were found 
to be applicable and useful in describing and understanding the process 
of institutional planning for clinical education programs and facilities. 
This particular process was found to be a complex one which must be inte­
grated with comprehensive institutional planning. Many of the difficul­
ties involved in the process relate to a lack of appreciation and knowl­
edge of planning, the inherent complexity of the health field, the char­
acteristics of academic institutions, the multiple objectives of health 
education institutions, and the lack of good measures of the degree of 
attainment of these objectives. There is a need for increased attention 
to this field by institutional management. In addition to the need for 
applied research in the management sciences, there are also many aspects 
of the process which need researching by behavioral scientists. 
Applicability and Practicability 
of Management Science 
The second objective was an investigation of the applicability 
and practicability of management science principles and techniques 
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through an analysis of the planning decision process, and the develop­
ment of examples of the application of management science techniques. 
Based upon the description and conceptualization, it is concluded that 
the principles and techniques of management science are theoretically 
applicable to many areas of the process of planning for clinical educa­
tion facilities. Several illustrations and arguments were provided in 
Chapter VIII in support of this conclusion. There are several critical 
variables which affect the practicability of the use of management 
science in this process at this time. These include a general lack of 
understanding of the planning process by most management scientists and 
a lack of understanding of management science by the managers of the 
process, timing requirements, characteristics of the planning framework, 
politics, intangibles, the difficulty of selecting appropriate projects, 
data, uncertainty, and a critical need for other more basic improvements 
in the planning process, such as improved managerial planning. 
It is concluded that the most promising forms of management 
science contribution to this planning process are the following: 
1. Qualitative (both descriptive and normative) study and model­
ing of the process. The purpose of this form of contribution would be 
to provide a better understanding of the process, to provide a system­
atic approach to the planning process, to provide a general design 
methodology, and to provide a framework for other forms of management 
science contribution. 
2. The use of quantitative analytical models in certain aspects 
of facilities planning and design such as the selection of capacities 
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for certain functional units which must serve stochastic demand, and 
the economic evaluation of alternative facilities and operational 
systems. 
3. The use of computer simulation in the evaluation of facility 
designs and operational systems and in predicting the consequences of 
alternative policy decisions. 
4. The use of traditional industrial and systems engineering 
techniques and approaches in the design and selection of operational 
systems and facility layouts. 
5. The use of computerized planning models for fast and effi­
cient computations and for providing quick access to relevant data 
banks. 
6. Providing technical staff work, e.g., developing project 
activity networks, and providing general consultation to the planning 
team regarding operational systems and methods. 
Suggested Areas for Further Research 
The third objective of this research was the identification of 
promising and important areas of the planning process which require 
further research and development regarding the application of management 
science. It is apparent that many management science techniques are 
applicable in theoretical concept to the process of planning clinical 
facilities for medical education. This study has revealed the need for 
applied research in this area. While almost all forms of research 
listed on page 77 are needed, the most urgently needed forms involve the 
application of management science methods and techniques to new problems 
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areas, the study of data requirements and data availability, the 
development of new models, and further study of the planning process 
itself and the implications of its characteristics for the application 
of management science approaches and techniques, the area in which the 
present research has made a contribution. These forms of needed re­
search are described below: 
1. The development of systems models of the health educational, 
research, and patient-care processes. These models would reflect and 
describe the various components of the processes and their interrela­
tionships. They could be used to provide a systematic framework for 
analysis and for planning. They could also benefit the management of 
the planning process by facilitating communications and decision making. 
2. The development of computer simulation models. These might 
be similar to the models indicated in 1 above, but would be constructed 
to represent the dynamic operational characteristics of the systems. 
They would probably be more limited and more precise in an operational 
sense. These simulation models could be used to test alternative plans 
and designs and to identify sensitive variables in the planning process. 
They could also be used to predict the results of alternative decisions. 
3. The development of micro-economic models relative to this 
type of institution similar to those of the "Theory-of-the-Firm." Such 
models would be helpful as guides for decision making throughout the 
planning process by revealing the economic implications of decisions. 
4. The development of special computer planning models. These 
models might incorporate all of the above types and thereby provide 
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efficient and effective methodologies for evaluating alternative plans 
and searching for improved alternatives. They also might provide quick 
access to large data banks. 
5. Further research on the planning process itself. This 
research would focus on the nature and characteristics of this particu­
lar planning process and ways of improving it. Several types of 
research are needed in this category. For example, additional research 
is needed in the actual applipation of management science techniques 
and approaches. Data and information requirements for planning should 
be identified and studied. Studies should be made to determine the 
characteristics of organizational arrangements required for this type 
of planning process. Alternative activity networks and schedules for 
this planning process should be developed and studied. Decision flow 
diagrams should be developed as guides to the planning and design 
process. Finally, there should be further descriptive analysis of the 
various phases of the planning process, e.g., the architectural design 
phase. 
6. Planning for flexibility. Research should be performed on 
ways of achieving flexibility in the planning process as well as in the 
resultant facilities. For example, methods should be developed for 
evaluating alternative facility plans in terms of their flexibility. 
In addition to the development of evaluation models, research might be 
performed for the development of decision models and specific design 
characteristics which emphasize flexibility. 
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7. The development of methods for generating and using planning 
data. This might include such things as the establishment of planning 
data banks, studying the special data requirements of this planning 
process, developing ways of using existing data, and evaluating the 
validity and reliability of existing data. 
8. The development and the application of methodologies for 
evaluating alternative operational systems. The evaluation should be 
in terms of economic and other measurable criteria as well as intangible 
factors. Simulation will probably be one of the most useful techniques 
in these methodologies. Examples of operational systems to which 
methodologies should be applied include material handling, information, 
supply, and support systems. 
9. Forecasting and anticipating the future. Since long-range 
facilities planning must be performed within the context of forecasts 
and anticipations regarding the future, the development of improved 
methods for doing this is most important. Various types of methods are 
needed, including quantitative techniques, technological forecasting, 
"expert" and group judgment approaches, and methods for the evaluation 
of planning assumptions. 
10. The further development and application of an improved 
general design methodology and approach for planning and designing 
health facilities. The methodology should include the development of 
performance specifications, the identification and measurement of 
critical design variables, and the use of cost-benefit analysis through­
out the process. 
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11. Experimentation with facility designs. More research should 
be devoted to actual trials and systematic evaluation of alternative 
designs for clinical education facilities. The results should be 
reported in a form useful to others involved in planning and design 
projects. 
General Conclusions 
The planning of clinical facilities for medical education, and 
indeed health facilities planning in general, has been found to be a 
fertile field for further work, both research and actual applications. 
This field, however, is not like other fields of more traditional 
interest to the industrial and systems engineering researcher and 
academician wherein sufficient insights, understanding, and motivation 
are obtained through courses, text examples, personal contacts, jour­
nals, and consulting experience. Research of the present type, 
descriptive and conceptual in orientation, was needed in order to pro­
vide a background for the more scientific, tightly structured, in-depth 
forms of research. It is hoped that the present investigation will 
serve as a foundation for such further work. 
The author feels that the special challenges of this planning 
process to management science will be met, both because of the impor­
tance of the problems involved and because of the potential for manage­
ment science to contribute increased rationalism to the process. 
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